Satellite Power System (SPS).  State and local regulations as applied to satellite power system microwave receiving antenna facilities by Kotin, A. D.
~ HCP/ R-4024-05 
I 
I Satellite Power System (SPS) 
I State and Local Regulations as Applied to Satellite Power System 
Microwave Receiving Antenna Facilities 
I 
October 1978 
U S .  Department of Energy 
Office of Energy Research 
Satellite Power System Project Office 
Washington, D.C. 20545 
Under Contract No. EG-77-C-01-4024 
DOE/NASA 
SATELLITE POWER SYSTEM 
Concept Development 
and 
Eva I uat ion Program 
https://ntrs.nasa.gov/search.jsp?R=19790015323 2020-03-21T23:52:42+00:00Z
Available from: 
National Technical Information Service (NTIS) 
U . S .  Department of Commerce 
5285 Port Royal Road 
Springfield, Virginia 22161 
Price : Printed copy: $6.50 
Microf iche : $3.00 
HCP/ R-4024-05 
Dist. Category UC-11,41,60,63, 
63a,b,c,e,64,66e,95f,97c 
Satellite Power System (SPS) 
State and Local Regulations as 
Applied to Satellite Power System 
Microwave Receiving Antenna Facilities 
October 1978 
Prepared by: 
Allan D. Kotin 
Allan D. Kotin Economic Consultants 
Los Angeles, California 90024 
for the 
PRC Energy Analysis Company 
McLean, Virginia 22102 
Prepared for: 
US.  Department of Energy 
Office of Energy Research 
Satellite Power System Project Off ice 
Washington, D.C. 20545 
Under Contract No. EG-77-C-01-4024 
DOE/NASA 





This report was prepared as an account of work sponsored by the 
United States Government. Neither the United States nor the United 
States Department of Energy, nor any of their employees, makes any 
warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents 
that i t s  use w w l d  not infringe privately owned rights. Reference 
herein t o  any specific commercial product, process, or service by 
trade name, mark, manufacturer, or otherwise, does not necessarily 
constitute or imply i t s  endorsement, recommendation, or favoring by  
the United States Government or any agency thereof. The views and 
opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof. 
EXECUTIVE SUMMARY 
This  study reviews s t a t e  and l o c a l  r e g u l a t i o n  o f  power p l a n t  c o n s t r u c t i o n  and 
opera t ion  as i t  may r e l a t e  t o  s o l a r  power s a t e l l i t e  r e c e i v i n g  s t a t i o n s .  
r e c e i v i n g  antenna s t a t i o n s  (rectennas) w i l l  each occupy a l a n d  area o f  100-200 km2, 
and w i l l  r e c e i v e  microwave transmissions from t h e  s o l a r  power s a t e l l i t e  and con- 
v e r t  them i n t o  e l e c t r i c i t y  f o r  t ransmiss ion t o  t h e  power g r i d .  
t ime associated w i t h  t h e  SPS and t h e  changing s t a t l i s  o f  s t a t e  and l o c a l  regula-  
t i o n  d i c t a t e d  emphasis on: 
and (2 )  i d e n t i f i c a t i o n  o f  " r e g u l a t o r y  vec tors"  which a f f e c t  rectenna f a c i l i t i e s .  
Fo l lowing a b r i e f  sumnary o f  se lected r e g u l a t o r y  f u n c t i o n s  i n  48 s ta tes ,  t h e  r e -  
p o r t  focuses on t h e  f o u r  s t a t e s  of C a l i f o r n i a ,  Colorado, Connecticut, and F l o r i d a .  
These four s t a t e s  a l l  a r e  i d e n t i f i e d  by t h e  Center f o r  ? o l i c y  Process as " b e l l -  
wether'' s t a t e s  and represent  a use fu l  cross-sect ion i n  terms of s i z e ,  l o c a t i o n ,  
and present  r e g u l a t o r y  framework. There i s  a l s o  a b r i e f  d iscuss ion  o f  the  e x t e n t  
t o  which analogues t o  U.S. s t a t e  and l o c a l  r e g u l a t i o n  e x i s t  i n  o t h e r  count r ies .  
These 
The l o n g  l e a d  
(1 )  gener ic c l a s s i f i c a t i o n  o f  t h e  types o f  regu la t ion ;  
A gener ic  l i s t  o f  t h e  types o f  r e g u l a t i o n  i s  developed and each type of regula-  
t i o n  i s  c l a s s i f i e d  by: 
and ( 2 )  est imated l e v e l  o f  involvement w i t h  t h e  SPS. Nine types o f  r e g u l a t i o n  
a r e  charac ter ized  by a presumably un iversa l  processing requirement f o r  SPS. 
most o t h e r  types o f  r e g u l a t i o n ,  SPS involvement i s  expected t o  be dependent on 
t h e  p a r t i c u l a r  l o c a t i o n  chosen. Federa l ly  pre-empted r e g u l a t i o n s ,  i n c l u d i n g  
microwave-related h e a l t h  r e g u l a t i o n s ,  are i d e n t i f i e d .  
( 1 )  pr imary l e v e l  o f  j u r i s d i c t i o n ,  e.g., s t a t e  or- l o c a l ;  
For 
Among t h e  r e g u l a t o r y  vectors  i d e n t i f i e d  as having p o t e n t i a l  impact on t h e  SPS 
are:  c e n t r a l i z a t i o n ;  r e s i s t a n c e  t o  new technology; inc reas ing  s i t e  s i z e  and 
remoteness; c o n f l i c t s  between l a n d  use and energy r e g u l a t i o n ;  and increas ing  
r e g i o n a l i z a t i o n  o f  p lanning w i t h o u t  corresponding r e g u l a t o r y  coord ina t ion .  
I f  u t i l i t i e s  a re  t o  be asked t o  commit t o  purchase SPS b u l k  power o r  f inance con- 
s t r u c t i o n  i n  advance o f  t h e  ac tua l  d e l i v e r y  o f  t h e  power, both the  r a t e  regula-  
t o r s  and the  u t i l i t i e s  w i l l  probably re fuse w i t h o u t  a federa l  guarantee of 
d e l i v e r e d  SPS power cos t .  
The SPS may pose a major r e l i a b i l i t y  problem because o f  t h e  concentrat ion o f  so 
much c a p a c i t y  i n  a s i n g l e  p l a n t  p o t e n t i a l l y  sub jec t  t o  s i n g l e - p o i n t  f a i l u r e .  
This  may r e q u i r e  s i g n i f i c a n t l y  more instantaneous (sp inn ing)  reserves i n  a t ime 
o f  i n c r e a s i n g  r e g u l a t o r y  res is tance t o  funding apparent ly  "excessive" reserves. 
Reinforcement o f  ongoing p a r a l l e l  s tud ies might  be more c o s t - e f f e c t i v e  than 
f u r t h e r  d e t a i l e d  independent study o f  the s t a t e  and l o c a l  regu la t ions .  The 
Berkeley Energy F a c i l i t y  S i t i n g  Study, ongoing s tud ies  by t h e  Western I n t e r s t a t e  
Energy Board and t h e  Southern I n t e r s t a t e  Nuclear Board, and t h e  c u r r e n t  Nat ional  
Power G r i d  eva lua t ion  p r o j e c t  should a l l  be considered i n  t h i s  regard.  Spec i f i c  
issues which appear t o  m e r i t  f u r t h e r  SPS-focused research inc lude:  r e l i a b i l i t y  
and reserve  requirements; prospects and p r e r e q u i s i t e s  f o r  reg iona l  r e g u l a t i o n ;  
and t h e  need f o r  federa l  energy cos t  guarantees as a c o n d i t i o n  o f  advance commit- 
ment. There i s  a l s o  a need f o r  f u r t h e r  i n t e g r a t i o n  o f  t h e  e x i s t i n g  research on 
s t a t e  and l o c a l  r e g u l a t i o n  w i t h  t h e  ongoing research on SPS l a n d  use and s i t i n g .  
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The U.S. Department of Energy and the Nat ional  Aeronautics and Space Administra- 
t i o n  are i n v e s t i g a t i n g  a p o t e n t i a l  new source o f  energy c a l l e d  the  S a t e l l i t e  
Power System (SPS). The SPS concept invo lves p l a c i n g  a s a t e l l i t e  equipped w i t h  
l a r g e  s o l a r  c e l l  a r rays  i n  o r b i t  around the  ea r th .  The energy c o l l e c t e d  by the 
s a t e l l i t e  i s  converted t o  microwaves and beamed t o  a r e c e i v i n g  s t a t i o n  l oca ted  
on the ground. Both the  s a t e l l i t e , a n d  the rectenna ( r e c e i v i n g  antenna) are on 
t h e  order  o f  one hundred square k i lometers  i n  s i z e  and the system i s  designed 
so t h a t  each rectenna w i l l  p rov ide  5,000 megawatts ( f i v e  g igawat ts )  t o  the 
u t i l i t y  g r i d .  The t o t a l  l and  area requ i red  by each rectenna f a c i l i t y ,  i n c l u d -  
i n g  p r o v i s i o n  f o r  a microwave b u f f e r  zone, i s  est imated a t  approximately 50,000 
acres o r  200 square k i lometers.  
This  study, which i s  being prepared f o r  t he  Department o f  Energy under a sub- 
c o n t r a c t  t o  PRC Energy Analysis Company, i s  designed t o  determine what k inds of 
r e g u l a t i o n s  should apply t o  rectenna f a c i l i t i e s  a t  t h e  s ta te ,  l o c a l  and other-  
country l e v e l '  i n  o rder  t h a t  the SPS could operate and t h a t  the a v a i l a b l e  power 
cou ld  be d i s t r i b u t e d  t o  p o t e n t i a l  consumers. 
The c r i t i c a l  elements i n  the  SPS rectenna d e s c r i p t  
l o c a l  r e g u l a t i o n s  inc lude:  
on n r e l a t i o n  t o  s t a t e  and 
1. 
2.  
i t s  l a r g e  capac i t y  ( f i v e  gigawatts pe r  rectenna) , 
t h e  unusua l ly  l a r g e  l and  area needed (50,000 acres, i n c l u d i n g  t h e  
b u f f e r  zone), 
3. an i n i t i a l  opera t ing  date i n  the yea r  2000, 
4. presumably remote non-urban l o c a t i o n s  due both t o  the  l a r g e  l and  area 
r e q u i r e d  and the p o t e n t i a l l y  adverse microwave e f f e c t  on r a d i o  recep- 
t i o n  i n  urban areas, and 
5. t h e  new and l a r g e l y  untested technology of t he  SPS which may s t i l l  n o t  
be f u l l y  v a l i d a t e d  a t  the t ime o f  i n i t i a l  advance commitments by par-  
t i c i  pa ti ng u t i  1 i ti es. 
The balance of t h i s  r e p o r t  i s  organized i n t o  s i x  a d d i t i o n a l  sect ions.  
11 prov ides  a d e s c r i p t i o n  o f  the method o f  approach and c e r t a i n  c r i t i c a l  l i m i t -  
a t i o n s  i n  the  analys is .  
of power p l a n t  r e g u l a t i o n  i n  the Un i ted  States w i t h  a more d e t a i l e d  overview 
of t h e  c u r r e n t  r e g u l a t o r y  process i n  f o u r  se lec ted  s ta tes .  
of t he  types o f  s t a t e  and l o c a l  r e g u l a t i o n  i s  discussed i n  Sec t ion  I V .  Sect ion 
V deals w i t h  the l i m i t e d  a p p l i c a b i l i t y  o f  p resent  r e g u l a t i o n  t o  the SPS. The 
p o t e n t i a l  i n  the  r e g u l a t i o n  of the SPS, examined i n  terms o f  issues r a t h e r  than 
Sect ion 
Sect ion I11 provides a b r i e f  summary of t h e  e v o l u t i o n  
The c l a s s i f i c a t i o n  
'Federal r e g u l a t i o n s  are the sub jec t  o f  another White Paper. 
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as  a reflection of present procedures, i s  the subject of Section VI. 
A very brief treatment of power plant regulation i n  other countries i s  provided 
i n  Section VI1 and the report concludes w i t h  recomnendations for further study 
(Section VIII). 
There are also two appendices, the f irst  of which is a brief annotated biblio- 
graphy o f  recent and ongoing parallel studies of power plant s i t ing and u t i l i t y  
regulation. Appendix B provides a detailed review of regulatorv processing i n  
several particularly sensitive areas for  the four  selected s ta tes .  
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11. METHOD OF APPROACH AND LIMITATIONS 
GENERAL APPROACH TO DATA COLLECTION 
To some ex ten t ,  the data c o l l e c t i o n  e f f o r t  was separated i n t o  two r e l a t e d  b u t  
independent components. 
1 i t e r a t u r e  on f a c i l i t y  s i t i n g  and environmental r e g u l a t i o n s  surrounding the 
establ ishment  of new power p l a n t s  i n  the Un i ted  States.  
which t h e r e  has been the  most recent  development and i n  which r e g u l a t o r y  pro- 
cesses a r e  most r a p i d l y  evolv ing.  
The second element i n  the data c o l l e c t i o n  was a b r i e f  overview of t h e  r a t e  and 
f i n a n c i a l  r e g u l a t i o n  by the  var ious s t a t e  commissions. 
The f i r s t  o f  these d e a l t  w i t h  the  extens ive body of 
Th is  i s  the  area i n  
I n  the i n i t i a l  study e f f o r t ,  s p e c i f i c  a t t e n t i o n  was g iven t o  t h e  i d e n t i f i c a t i o n  
and c o l  1 e c t i  on o f  var ious o v e r a l l  gu i  des, handbooks and d i  r e c t o r i e s  of s i  t i  ng 
and environmental regu la t ions  as they appl ied t o  power p l a n t s .  
A c r i t i c a l  element i n  both the data c o l l e c t i o n  and subsequent ana lys is  invo lved 
i d e n t i f i c a t i o n ,  rev iew and personal d iscuss ion w i t h  the  authors of o t h e r  on- 
go ing ''overview" s tud ies  o f  the  s i t i n g  and r e g u l a t o r y  process. 
i n  p a r t i c u i a r  were found t o  be o f  unusual va lue i n  t h i s  regard. These inc luded 
an ongoing study o f  c r i t i c a l  issues i n  power p l a n t  s i t i n g s  by t h e  Lawrence 
Berkeley Laborator ies and the E a r l  Warren Law I n s t i t u t e  of t h e  U n i v e r s i t y  of 
C a l i f o r n i a  ( t h e  Berkeley Energy F a c i l i t y  S i t i n g  Study, o r  BEFS Study; see 
Appendix A and References 77 and 79). 
i n v a l u a b l e  source o f  in fo rmat ion .  I n  many respects  t h i s  research represents 
an impor tan t  over lapping o f  the  c u r r e n t  study e f f o r t  a l though i t  more e x p l i c i t -  
l y  focuses on c u r r e n t  technology and c o a l - f i r e d  power p l a n t s .  
Three sources 
S t a f f  members f o r  t h i s  study were an 
Other impor tan t  ongoing p a r a l l e l  e f f o r t s  were i d e n t i f i e d  w i t h  the  Southern 
I n t e r s t a t e  Nuclear Board (SINB) (81), the Western I n t e r s t a t e  Nuclear Board (now 
known as t h e  Western I n t e r s t a t e  Energy Board) (89), and t h e  Nat iona l  Academy of 
P u b l i c  A d m i n i s t r a t i o n  (66) .  
summary form i n  the  annotated b ib l iography  (Appendix A ) .  
These and other  r e l e v a n t  works are  descr ibed i n  
SPECIF IC  DATA COLLECTION EFFORTS I N  FOUR STATES 
Because t h e  v a r i a t i o n  i n  s t a t e  r e g u l a t i o n  i s  so broad, i t  was c l e a r l y  ou ts ide  
t h e  scope o f  t h i s  study t o  at tempt  t o  analyze power p l a n t  s i t i n g ,  f i n a n c i a l  
r e g u l a t i o n  and environmental r e g u l a t i o n  i n  a l l  48 conterminous Un i ted  States.  
Instead,  an e f f o r t  was made t o  i d e n t i f y  severa l  s t a t e s  which were p a r t i c u l a r l y  
r e p r e s e n t a t i v e  o f  pa t te rns  i n  energy and power p l a n t  s i t i n g  r e l a t i o n .  The four 
s t a t e s  s e l e c t e d  were C a l i f o r n i a ,  Colorado, Connect icut ,  and F l o r i d a .  
These have been i d e n t i f i e d  as "be l lwether"  s t a t e s  by The Center f o r  P o l i c y  Pro- 
cess i n  t h e i r  p u b l i c a t i o n  known as the "Trend Report" (25) .  T h e i r  ana lys is  of 
-3- 
public policy changes indicates t h a t  many aspects of national l i f e ,  no tab ly  
including regulatory processing, often occur f i r s t  i n  one of these four s ta tes  
and la te r  spread to others. 
These four represent a useful cross-section of regulation processing and geo- 
graphical constraints. California and Florida are apparent leaders i n  energy 
regulation w i t h  some of the most highly evolved s i t ing and environmental rules. 
The four  as a group represent a very diverse se t  of regulatory approaches. 
Furthermore, the four s ta tes  represent a wide variation i n  land area and in 
population, as well as widely different levels of population growth and indus -  
t r i a l  expansion. Three of the four are coastal s ta tes  and hence face the pro- 
blems associated w i t h  coastal zone management. 
The problems of linii ted knowledge and apparent misconceptions were further exacer 
bated by a semantic problem revolving around the word "solar". 
attempts a t  data collection, the consultant identified the SPS project as the 
subject for  his inquiry and was frequently referred t o  the ' 'solar energy" depart- 
ment within the s ta te  agency. 
decentralized applications of solar energy for  water and space heating. As a 
resul t ,  they were not  only unable to  help w i t h  respect to  the power plant regu- 
lation issues b u t  often voiced strong objections t o  the SPS concept because o f  
the h i g h  degree of centralization i t  seemed to  represent. This semantic problem 
was la te r  resolved by referring to  the project only as a power p l a n t  a t  the 
in i t i a l  stage of inquiry. 
In  i n i t i a l  
These en t i t i e s  were pr imari ly  concerned w i t h  
There were extensive personal communi cations w i  t h  regulatory personnel i n  each 
s ta te .  These are sumnarized i n  a second se t  o f  references identified as Personal 
Communications, also i n  E x h i b i t  B.  The comnents and interpretations contained 
i n  this report ref lect  a synthesis of the various inputs received from a wide 
range of individuals and are not always specifically sourced t o  one person. 
NEED FOR AN INDIRECT APPROACH TO SPS REGULATION 
The viabil i ty of the SPS concept is  s t i l l  i n  i t s  i n i t i a l  stages of evaluation. 
Should the Department of Energy decide to proceed w i t h  SPS, i t  will be many 
years before the techno1 ogy i s  adequately def i ned and the speci f i cations and 
operating characteristics of the system can be stated in any b u t  the most gen- 
eral and speculative terms. Consequently, any attempt t o  directly analyze the 
applicability of present regulations to  the SPS would be a largely empty exer- 
cise. . Notwithstanding these obvious objections, i t  is useful to  review some of 
the problems encountered i n  data collection and i n  i n v i t i n g  sources to  speculate 
as t o  the potential regulatory problems t h a t  the system would encounter. 
Firs t  of a l l  there i s  a very limited knowledge of the SPS and a wide range of 
misconceptions. Such familiarity as regulatory s ta f f  members have with the 
concept sometimes leads them to  emphasize the large and "monstrous'' scale of 
the project, the dangers of microwave radiation, and the speculative "Buck 
Rogers'' character of the system. 
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The r e s u l t  of these observat ions was t o  c rea te  a focus i n  t h i s  study on two more 
genera l ized approaches t o  t h e  problems o f  s t a t e  and l o c a l  regu la t ions :  
1. The c l a s s i f i c a t i o n s  of types o f  r e g u l a t i o n s  w i t h  spec ia l  emphasis on 
" p o t e n t i  a1 appl  i cabi  1 i t y  t o  the SPS" , and 
2. the  i d e n t i f i c a t i o n  o f  gener ic  issues o r  "vec tors"  i n  the r e g u l a t o r y  
process which migh t  bear s i g n i f i c a n t l y  on the SPS. Among the  issues 
considered as r e g u l a t o r y  vectors t h a t  cou ld  impact the SPS were cen- 
t r a l i z a t i o n ,  a t t i t u d e s  towards new technology, problems w i t h  l a r g e  
phys ica l  s i t e s ,  j u r i s d i c t i o n a l  c o n f l i c t s ,  issues of remoteness o f  
l o a d  centers,  e t c .  
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I I I. EVOLUTION OF POWER PLANT REGULATION 
S I T I N G  AND FACILITY NEED REGULATION 
T r a d i t i o n a l l y ,  dec is ions  t o  s i t e  power p l a n t s  have been governed by a combina- 
t i o n  o f  t he  corporate i n t e r e s t s  and o b l i g a t i o n s  o f  t he  u t i l i t y  companies, temper- 
ed i n  vary ing  degrees by the  u t i  1 i ty  regu la to rs  and o ther  p e r m i t t i n g  agencies. 
What r e s u l t e d  was a c o l l e c t i o n  o f  requirements f o r  var ious governmental approvals 
( f o r  var ious  aspects o f  t he  s i t i n g  process) -- a co l l age  of sp inof fs  from the  
p lanning,  cons t ruc t i ng  and opera t ing  generat ion f a c i l i t i e s .  
The u t i l i t y  companies assumed the  r e s p o n s i b i l i t y  f o r  f o recas t i ng  need, p lanning,  
s i t i n g ,  cons t ruc t i ng ,  d i s t r i b u t i n g  and transmi t t i n g  e l e c t r i c a l  power. The 
u t i l i t y  regu la to rs  (genera l l y  Pub l i c  U t i l i t y  Commissions, o r  PUC's) were c rea ted  
around t h e  t u r n  o f  t he  century  f o r  approving r a t e  schedules, equipment acqu is i -  
t i o n ,  f inanc ing ,  overseeing the  q u a l i t y  o f  service,and the  i n t e g r i t y  of the  
u t i  1 i t y  corpora te  ope ra t i  ons. 
Before the  beginning o f  t h i s  decade, the process by which a power p l a n t  \Gas 
"created"  was segmented and in fo rmal ,  bu t  i t  genera l l y  worked. 
panies p ro jec ted  t h e i r  needs, l oca ted  a s i t e ,  f i g u r e d  o u t  the  f inanc ing  and then 
went t o  s t a t e  agencies f o r  approval. 
of f ac to rs  have compl i c a t e d  t h i s  process : 
U t i  1 i t y  com- 
However, s ince  t h e  l a t e  1960's a number 
1. 
2. 
3 .  
4. 
5. 
The e l e c t r i c a l  b lackouts  i n  the  nor theas t  ra i sed  questions of t h e  r e l i a -  
b i l i t y  of power supply  on a reg iona l  bas is  (47) .  
The 1973 Arab O i l  embargo heightened the  r e a l i z a t i o n  t h a t  t h e  n a t i o n ' s  
energy s u r v i v a l  cou ld  depend on lessen ing  i t s  dependence on insecure 
sources of supply and caused a s h i f t  i n  emphasis from o i l  t o  a l t e r n a t i v e  
sources o f  energy (47). 
Federal l e g i s l a t i o n  such as the  Nat iona l  Environmental P o l i c y  Ac t  o f  
1969 -(NEPA) and t 9e  Coastal Zone Management Ac t  azendments, and the  A i r  
and Water Q u a l i t y  l e g i s l a t i o n  created fede ra l  standards f o r  t he  evalua- 
t i o n  o f  impacts r e l a t i n g  t o  cons t ruc t i on  o f  most major energy p r o j e c t s .  
The r i s i n g  c o s t  of l abo r  and of energy fue ls  has r e s u l t e d  i n  the  u t i l i t y  
r a t e  r e g u l a t o r s  t a k i n g  a much more c r i t i c a l  look  a t  a p p l i c a t i o n s  f o r  new 
genera t ing  f a c i  1 i t i e s .  
The d e s i r e  t o  p r o t e c t  the  environment and prov ide  low-cost e l e c t r i c i t y  
has r e s u l t e d  i n  programs (bo th  mandated and vo lun ta ry )  f o r  l o c a t i n g  
cheap, clean, renewable o r  undepletab le sources o f  fue l .  
A g r e a t  deal  o f  s tudy and ana lys is  o f  the e x i s t i n g  regu la to ry  maze has con- 
c luded t h a t  no s i n g l e  answer o r  framework, o r  l e g i s l a t i o n  f o r  hand l ing  t h e  pro-  
cess has a r i sen .  
s i n g l e  pe rm i t ,  in teragency c o n f l i c t s ,  j u r i s d i c t i o n a l  overlapping, and, i n  some 
cases, jealousies, have ar isen .  
I n  s ta tes  which have attempted t o  form an agency t o  i ssue a 
Fur ther ,  the  fede ra l  na ture  of some necessary 
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approvals (such as those f o r  a i r  and water quality) and the technical expertise 
required by the s ta te  or local agency normally empowered with the jurisdiction 
cast  some doubt  on the efficacy of attempting t o  pre-empt t h a t  level of review 
and approval. 
In some states such as Colorado, the process works best where there i s  no 
statewide legislation t o  cover the s i t ing process. In  other cases the law 
does l i t t l e  t o  affect  the informal , b u t  functional , relationships which 
already existed. In other s ta tes  the underlying question of "who has the 
final authority" have yet t o  be answered simply because current situations 
do not require a resolution (47 ,  64, 6 6 ) .  
The lead time f o r  building generating capacity i s  now approaching a decade. S t a t  
authorities recognize t h a t  i t  i s  important t o  assure n o t  only t h a t  enough elec- 
t r ical  capacity i s  bui l t ,  b u t  also t h a t  the new plants meet the tes t s  of economy, 
environmental protection and national security (64) .  I n  attempting t o  respond 
t o  a l l  of these pressures and avoid federal involvement, 27 s ta tes  have enacted 
energy fac i l i ty  si t ing legislation in the past eight years. Some attempted to  
create a single agency where the u t i l i t y  could apply for "one stop shopp ing" .  
Other s ta tes  have created agencies or empowered existing ones with the mandate 
to  act  as permit assistants. Some have merely attempted t o  reduce the red tape 
(79 ) .  
The number o f  si t ing decisions has decreased in recent years. Thus, s i t ing 
decision making within a given s ta te  tends t o  be more of an individual, ad hoc 
process t h a n  a highly institutionalized routinized system. The projected s ize  
of new plants and the presumed economies of scale in large plants would seem t o  
suggest t h a t  s i t ing decisions wil l ,  in most s ta tes ,  continue to  be infrequent. 
FINANCIAL AND RATE REGULATION 
Historically, rate regulation of electrical  u t i l i t i e s  was an  arcane b u t  not 
particularly controversial process by which elaborate formulas involving rate 
base, t a x a t i o n  and rates of return were incorporated into the financial regula- 
tory framework. Actually, through the latec1960's, the cost of delivered elec- 
t r i c i ty  did not r ise  particularly (and arguably, actually declined in terms of 
constant dollars).  
The combination of the energy shortages of the early 1970's and the growing 
environmental regulation of public u t i l i t i e s  has created certain important 
changes in this as in s i t ing procedures. A detailed consideration of the rate- 
making process i s  no t  warranted since the massive financing needed for the SPS 
will require new insti tutions and regulations. 
regulation would, however, appear t o  relate indirectly t o  SPS. 
Firs t  of a l l ,  the traditional pattern of ra te  regulation in the context of new 
fac i l i ty  construction was t h a t  the u t i l i t i e s  issued securit ies t o  build their  
new plants. 
Two aspects of current rate 
The cost of the new plants was not included in the rate base until 
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those p l a n t s  became opera t iona l .  A t  t h a t  time, the  u t i l i t y  went be fore  t h e  
r e g u l a t o r y  body and p e t i t i o n e d  t o  inc lude i n  i t s  r a t e  base the  c a p i t a l  costs, 
together  w i t h  accrued i n t e r e s t  on t h e  funds borrowed f o r  cons t ruc t ion .  
as the t ime frame between t h e  comnitment and complet ion of a new p l a n t  was 
f a i r l y  s h o r t  and complet ion was f a i r l y  c e r t a i n ,  t h i s  process created no par-  
t i c u l a r  problem. More recent ly ,  the longer  t ime frames and the  s u b s t a n t i a l l y  
g r e a t e r  u n c e r t a i n t y  assoc iated w i t h  environmental processing have i n t e r f e r e d  
w i t h  t h i s  process. U t i l i t i e s  now are  faced w i t h  the need t o  seek r a t e  r e l i e f  
before complet ion and, i n  some cases, fo r  p r o j e c t s  which a r e  never completed. 
The l e a d  t imes a r e  so l o n g  and t h e  cons t ruc t ion  expendi tures so l a r g e  t h a t  t h e r e  
i s  i n c r e a s i n g  evidence t h a t  t h e  p r i v a t e  sec tor  may n o t  be ab le  t o  supply t h e  
necessary funds w i thout  a d d i t i o n a l  assurance o f  t h e  u t i 1  i t i e s '  a b i l i t y  t o  repay. 
Without some a b i l i t y  t o  pass on these costs t o  t h e  ratepayers p r i o r  t o  comple- 
t i o n ,  t h e  u t i l i t i e s  nay be unable t o  prov ide t h e  necessary assurance (6, 61). 
I n  a d d i t i o n ,  t h e r e  have been subs tan t ia l  c o n s t r u c t i o n  funds o r  o t h e r  " f r o n t  end 
monies" advanced f o r  new power p l a n t s  which became unrecoverable because - 
t h e  p l a n t  i s  n o t  a c t u a l l y  b u i l t ,  e.g., Kaparowitz. 
u t i l i t i e s  t o  seek some s o r t  o f  r e l i e f .  
As long 
This  a l s o  has l e d  the  
The i n c o r p o r a t i o n  o f  some p o r t i o n  of cons t ruc t ion  work i n  progress (CWIP) i n t o  
t h e  r a t e  base i s  a c r i t i c a l  i ssue f o r  u t i l i t i e s .  Th is  problem i s  worsened by 
t h e  d e c l i n e  i n  values o f  u t i l i t i e s  stock and t h e i r  inc reas ing  d i f f i c u l t i e s  i n  
r a i s i n g  f i n a n c i n g  i n  the p r i v a t e  sector .  Without p r o f i t a b i l i t y ,  t h e i r  e q u i t y  
and debt  issues are  less  a t t r a c t i v e  (61).  
A second and very c r i t i c a l  i ssue i s  the quest ion of u n c e r t a i n t y  of power costs.  
Rapid inc rease i n  f o s s i l  f u e l  costs  i n  t h e  1970's has g iven r i s e  t o  a s t rong 
movement f o r  f u e l  adjustment clauses i n  r a t e  r e g u l a t i o n .  This  i s  t o  say t h a t  
t h e  u t i l i t i e s  should be ab le  t o  pass on, w i t h o u t  the necess i ty  of an extended 
r a t e  hear ing,  those d i r e c t  increases i n  fue l  costs  t h a t  a r e  exacted by s u p p l i e r s  
of  crude o i l ,  coal ,  e t c .  
who f e e l  t h a t  t h e i r  i n t e r e s t  i s  t o  p r o t e c t  the  consumer. 
This  has been r e s i s t e d  by the  r e g u l a t o r y  a u t h o r i t i e s  
The f u e l  adjustment c lause concept i s  not  necessar i l y  d i r e c t l y  r e l a t e d  t o  the  
SPS, b u t  i s  i n d i r e c t l y  r e l e v a n t  i n s o f a r  as t h e r e  i s  and w i l l  cont inue t o  be 
some r e s i d u a l  issue o f  u n c e r t a i n t y  w i t h  respect  t o  the  a c t u a l  c o s t  of SPS power 
u n t i l  severa l  rectennae are  i n  operat ion.  
Key Emerging Issues 
The key issues i n  u t i l i t y  r a t e  r e g u l a t i o n  t h a t  may bear i n d i r e c t l y  on the  SPS 
are :  
1. CWIP, i .e . ,  the 
w i t h i n  t h e  r a t e  
' ' f r o n t  end" mon 
w i l l  
base 
es . 
ngness o f  r e g u l a t o r y  a u t h o r i t i e s  t o  incorpora te  
funds f o r  cons t ruc t ion  work i n  progress o r  o ther  
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2. Willingness or ability of the regulators to deal with uncertainty 
as to fuel costs or, more generically, potential increases in 
delivered power costs due to third-party action. 
The exacerbation of both these problems by the combination of rapidly 
rising capital needs on the part of the utility industry and 
diminished profitability and reduced access to capital monies. 
3 .  
Interaction with Site and Facility Regulation 
The rate-making process and the attempts at redefinition of the rate base 
are to a very large extent a reflection of the increased problems with power 
plant construction and siting. 
major source of much of the delay and uncertainty. 
focus of this analysis has been on power plant siting regulation. Delay is, 
in turn, the source of sbustantial increase in cost and uncertainty. Siting 
regulation is one cf several factors which lead to dimunition of the self- 
financing capabilities o f  uti1 ities and substantial increasing upward pressure 
on rates. 
Site selection and approval appears to be a 
Consequently, much of the 
SELECTED REGULATORY FUNCTIONS BY STATE 
In this investigation, detailed analysis of regulation was confined to 
the four selected states for the reasons given above. Nevertheless, a 
limited attempt was made to review the more critical regulatory functions 
for all 48 coterminous United States. 
several regulatory functions and/or entities (summarized in Exhibit 1) were 
selected as being particularly relevant to consideration o f  the SPS. 
summary addresses the following issues: 




3 .  
4 .  
5. 
Whether the Public Utilities Commission (PUC) will require certificate 
for generating plants and/or transmission lines; 
the existence of a state power siting law; 
whether the coordination (if any) of the siting 
a one-step or two-step permit process; 
some evaluation of the extent to which the PUC certification authority 
is shared with other agencies and/or is contingent on environmental 
approvals ; and 
process involves 
the degree to which the rate-setting authorities of the PUC are 
employed to set interchange rates, determine rate adjustment clauses, 
and to allow inclusion of construction work in progress (CWIP) or 
interest for funds used in construction in the rate base. 
For the classification of power facility siting laws, the primary references 
were the Southern Interstate Nuclear Board (81 ) and the Berkeley Electrical 
~ _____ 
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F a c i l i t y  S i t i n g  Study (79) .  
Study re fe renceyare  the  n o s t  recent  comprehensive t r e a t r e n t s  of t h i s  sub jec t .  
For a l l  o the r  r e g u l a t o r y  func t ions .  the source \.:as the  1976 Annual Eeport 
o f  the Nat ional  Assoc ia t ion  o f  R e y l a t o r y  U t i l i t y  Comr-issioners (NAP,UC) (67) .  
Th is  l a s t  i s  t o  sore decree obsolete, r e f l e c t i n ?  cond i t i ons  a t  the  end o f  1976. 
The nex t  NARUC annual r e p o r t  should become a v a i l a b l e  l a t e r  t h i s  year  and cou ld  
p rov ide  the  bas is  f o r  some updat inp o f  t h i s  m a t e r i a l .  
Any at tempt  a t  penera1 c l a s s i f i c a t i o n  o f  t he  48 s ta tes  i n t o  s i r rp le  "yes-or- 
no" ca tepor ies  i s  sub jec t  t o  a number o f  a u a l i f i c a t i o n s .  These are  i nd i ca ted  
by the  nunerous foo tno tes  t o  E x h i b i t  1. 
These t w o  re ferences,  p a r t i c u l a r l y  t h e  BEFS 
Of t h e  48 s ta tes ,  27 have laws o r  regu la t i ons  d e a l i n g  e x p l i c i t l y  w i t h  e l e c t r i c a l  
power p l a n t  s i t i n g .  W i th in  t h i s  group, most (21 s t a t e s )  a lso  represent  t h a t  
they  have one-stop p e r m i t t i n g  processes. 
r e p o r t ,  these one-stop processes are, i n  many instances,  more i l l u s o r y  than 
r e a l .  
As discussed subsequently i n  t h i s  
Pub l i c  u t i l i t y  c o m i s s i o n s  genera l l y ,  bu t  n o t  u n i v e r s a l l y ,  r e q u i r e  a C e r t i f i -  
ca te  o f  Pub l i c  Convenience and !!ecessity (CPCPI) be fore  they w i l l  au thor ize  
a u t i l i t y  t o  b u i l d  a new generat ion p lan t  o r  n a j o r  new t r a n x i s s i o n  l i n e s .  
This  a u t h o r i t y  i s  claimed i n  26 s ta tes  w i t h  respec t  t o  Generation p lan ts  and 
i n  28 s ta tes  w i t h  respec t  t o  t ransmiss ion l i n e s .  I n  most s ta tes ,  the mandate 
t o  i ssue  a CPCN i s  n o t  necessa r i l y  the  o n l y  measure o f  t h e  power o f  t he  PUCs. 
Through t h e i r  power t o  s e t  ra tes ,  they can e f f e c t i v e l y  l i m i t  new power p l a n t  
o r  t ransmiss ion l i n e  cons t ruc t i on  even i n  t h e  absence o f  an e x p l i c i t  c e r t i f i -  
c a t i o n  process. 
There i s  an inc reas ing  tendency f o r  PUCs t o  share t h e i r  c e r t i f i c a t i o n  a u t h o r i t y  
w i t h  o t h e r  agencies,such as energy o r  environmental agencies, o r  o the r  s t a t e -  
wide p lann ing  and c o n t r o l  e n t i t i e s .  
s t a t e s  i n  which t h i s  a u t h o r i t y  was shared. A t  t h e  same t i v e ,  10 o f  t h e  s t a t e s  
s p e c i f i c a l l y  made PUC c e r t i f i c a t i o n  cont ingent  on a p o s i t i v e  recommendation 
by an environmental agency. Th is  small number o f  s ta tes  i n  which the  codes 
s p e c i f i c a l l y  p rov ide  
t h e  impact o f  environmental regu la t ion .  Of ten environmental agencies can 
e f f e c t i v e l y  b lock power p l a n t  cons t ruc t ion  through s t a t u t o r y  a u t h o r i t y  granted 
under o the r  laws. 
As o f  t he  end o f  1976, the re  were 25 
f o r  con t ingent  c e r t i f i c a t i o n  may s u b s t a n t i a l l y  unders ta te  
C e r t a i n  s t a t e  PUCs have a u t h o r i t y  t o  regu la te  in terchange r a t e s  (see s i x t h  
column o f  E x h i b i t  l), i .e . ,  r a t e s  between t h e i r  c o n s t i t u e n t  u t i l i t i e s  and 
a l s o  between those u t i l i t i e s  and those o f  o ther  s ta tes .  Th is  column i s  
i nc luded  p r i m a r i l y  fo r  in fo rmat ion  purposes and t o  i n d i c a t e  t h a t  on l y  a few 
such s t a t e s  have t h i s  a u t h o r i t y .  
I n  most s ta tes ,  t h e  laws and/or regu la t i ons  govern ing t h e  PUC p rov ide  f o r  
p e r i o d i c  r a t e  adjustment. 
on E x h i b i t  1 )  o r  p e r i o d i c .  
r e g u l a t i o n s  seem t o  app ly  almost exc lus i ve l y  t o  e x t e r n a l l y  imposed cos ts  
o u t s i d e  the  c o n t r o l  of t h e  u t i l i t y ,  notably  taxes.  
This  adjustment may be e i t h e r  automatic ( "au to"  
The automatic r a t e  adjustment clauses i n  s t a t e  
Most f requen t l y ,  t h i s  t ype  
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of e s c a l a t i o n  i s  a v a i l a b l e  o n l y  f o r  the i m p o s i t i o n  o f  l o c a l  p r o p e r t y  taxes. 
Many of the  s t a t e s  a l s o  have f u e l  adjustment c lauses which may be, but  are 
n o t  o r d i n a r i l y ,  automat ic.  
increased c o s t  o f  f u e l  on t o  t h e i r  ratepayers w i t h o u t  f u l l  b e n e f i t  of a new 
r a t e  hear ing.  C a l i f o r n i a  has one o f  the most generous o f  t h e  f u e l  adjustment 
c lauses s ince i t  does n o t  apply  merely t o  d i r e c t  fue l  cos ts  (e.g., o i l  and 
n a t u r a l  !as) b u t  a l s o  t o  increases paid f o r  bu lk  power purchased from o ther  
u t i l i t i e s .  
These clauses a l l o w  u t i l i t i e s  t o  pass the  
Approximately h a l f  o f  t h e  s t a t e s  have some form o f  p r o v i s i o n  f o r  i n c l u d i n g  
c o n s t r u c t i o n  work i n  progress (CGIIP) o r  an al lowance i n  t h e  r a t e  base f o r  
t h e  i n t e r e s t  cos t  o f  funds used i n  cons t ruc t ion .  
number o f  footnotes i n  E x h i b i t  1, i n  most cases t h i s  i s  n o t  an automat ic o r  
b lanket  p r o v i s i o n  b u t  i s  c a r e f u l l y  c o n d i t i o n a l  on "completed" s t a t u s  o f  
"reasonableness" o f  t h e  charge. Careful  perusal  o f  t h e  footnotes i n d i c a t e s  
t h a t  t h e r e  i s  a t  l e a s t  some presumption ( c h a r a c t e r i s t i c  o f  most u t i l i t i e s )  
t h a t  CWIP should n o t  be i n  t h e  r a t e  base. I n  c o n t r a s t  t o  t h i s ,  t h e r e  appears 
t o  be a general presumption t h a t  there should be an al lowance f o r  i n t e r e s t  on 
funds used i n  c o n s t r u c t i o n .  
As can be seen from the  l a r g e  
OVERVIEW OF REGULATORY PROCESS I N  FOUR STATES 
Below i s  a b r i e f  d e s c r i p t i o n  o f  the  cur ren t  procedure being employed i n  t h e  
f o u r  be l lwether  s t a t e s .  
C a l i f o r n i a  
The C a l i f o r n i a  l e g i s l a t u r e  passed the  Warren-Alquist  Act (AB 1575) i n  1975, 
p l a c i n g  the  pr imary r e s p o n s i b i l i t y  f o r  thermal power p l a n t  s i t e  and f a c i l i t y  
approval  i n  the  then newly-created C a l i f o r n i a  Enemy Resources Conservation 
and Development Commission ( l a t e r  c a l l e d  t h e  C a l i f o r n i a  Energy Commission). 
It was f e l t  t h a t  by c e n t r a l i z i n g  the  process, several  impor tant  concerns could 
be b e t t e r  handled i n  a more organized manner. 
Pursuant t o  t h e  Warren-Alquist  Act, a c e r t i f i c a t e  from the CEC i s  issued 
i n  l i e u  o f  any permi t ,  c e r t i f i c a t e  o r  s i m i l a r  document r e q u i r e d  by any s t a t e ,  
l o c a l  o r  reg iona l  apency ( o r  federal  agency t o  t h e  e x t e n t  permi t ted  by federal  
law) .  However, permi ts  issued by t h e  l o c a l  A i r  P o l l u t i o n  Management D i s t r i c t  
and Regional Water Q u a l i t y  Control  Board cannot be preempted by t h e  CEC and 
must be acquired p r i o r  t o  c e r t i f i c a t i o n  by t h a t  Commission. 
A l though t h e  Energy Commission has sole a u t h o r i t y  t o  c e r t i f y  a l l  s i t e s  and 
r e l a t e d  f a c i l i t i e s ,  o ther  federal ,  s ta te  and l o c a l  agencies a r e  requ i red  t o  
take  p a r t  i n  the  e v a l u a t i o n  process and make recommendations t o  t h e  
Commission. 
I n t e n t i o n  (NOI), and the  A p p l i c a t i o n  for  C e r t i f i c a t i o n  (AFC) f o r  any proposed 
power p l a n t  o f  100 M W  o r  more. 
The s i t i n g  procedure cons is ts  o f  two stages: t h e  Not ice  of 
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The NO1 i s  requi red by law t o  i nc lude  da ta  f o r  a t  l e a s t  t h ree  a l t e r n a t i v e  s i t e s  
( o n l y  one s i t e  i s  requ i red  f o r  geothermal p r o j e c t s ) .  
must be located in land.  The da ta  i n  t h e  NO1 are  evaluated t o  determine (a )  
whether the  e l e c t r i c a l  energy t o  be produced i s  needed i n  accordance w i t h  the  
Commission's demand fo recas t ,  and ( b )  whether c o n s t r u c t i o n  and opera t ion  Of  
a f a c i l i t y  a t  t h e  proposed s i t e s  would endanger p u b l i c  h e a l t h  and sa fe ty ,  O r  
adverse ly  a f f e c t  environmental q u a l i t y .  
process ( o r  n ine  f o r  a geothermal NOI), a dec i s ion  i s  made e i t h e r  t o  disapprove 
the  NO1 o r  t o  approve one o r  more o f  t h e  s i t e s  as e l i g i b l e  f o r  f u r t h e r  
considerat ion.  
One o f  t h e  th ree  s i t e s  
A t  the  end o f  t he  18-month rev iew 
Upon c e r t i f i c a t i o n  o f  t h e  e l i a i b i l i t y  o f  a s i t e ,  t h e  u t i l i t y  i s  e l i c l i b l e  t o  
submit an App l i ca t i on  f o r  C e r t i f i c a t i o n  (AFC) which aga in  i n i t i a t e s  an 18- 
month sequence o f  events. 
s p e c i f i c  f a c i l i t y  design, i n c l u d i n g  the  prepara t ion  o f  an Environmental Impact 
Report. 
l ead  agency f o r  purposes o f  complying w i t h  the  Environmental Impact Report 
procedures. 
The emphasis i n  the  AFC phase ana lys i s  i s  on s i t e -  
Under t h e  C a l i f o r n i a  Environmental Q u a l i t y  Ac t  (CEQA) t h e  CEC i s  t h e  
Regarding the t i m i n a  o f  NO1 and AFC, i t  i s  t h e o r e t i c a l l y  poss ib le  fo r  t h e  
u t i l i t y  t o  complete t h e  s i t i n g  process w i t h i n  36 months. 
no p r o j e c t  had completed t h i s  process, pending l i t i g a t i o n  t e s t i n g  the  l i m i t s  
of the  Commission's a u t h o r i t y .  
As p a r t  o f  a u t i l i t y ' s  a p p l i c a t i o n  t o  b u i l d  an energy f a c i l i t y ,  an adjustment 
i n  t h e  r a t e  i s  u s u a l l y  invo lved.  
a u t h o r i t y  over a l l  aspects o f  r a t e  adjustments. 
cons t ruc t i on  permi t ,  i .e. , a C e r t i f i c a t e  o f  Pub l i c  Convenience and Necess i ty ,  
bu t  o n l y  a f t e r  f i n a l  c e r t i f i c a t i o n  f rom the  C a l i f o r n i a  Energy Commission (CEC) 
has been obtained (84) .  
As o f  midyear 1978, 
The Pub l i c  U t i l i t i e s  Comnission has r e g u l a t o r y  
The PUC issues t h e  f i n a l  
Col orado 
Colorado does no t  have an energy f a c i l i t y  s i t i n g  law. 
o f  s t a t e  agencies, as w e l l  as l o c a l  p o l i t i c a l  u n i t s ,  exe rc i se  the  a u t h o r i t y  
t o  g ran t  a v a r i e t y  o f  permi ts  f o r  t h e  establ ishment  o f  energy f a c i l i t i e s .  
The s t a t e  e n t i t i e s  a re  t h e  Pub l i c  U t i l i t i e s  Commission, t h e  A i r  P o l l u t i o n  
Contro l  Commission ( l oca ted  w i t h i n  t h e  Department o f  Hea l th ) ,  t h e  S ta te  
Engineer 's  Office, and t h e  Ground Water Commission ( l o c a t e d  w i t h i n  t h e  
Department of Natura l  Resources), and s t a t e  D i s t r i c t  Cour ts  i n  which Water 
Judges exerc ise j u r i s d i c t i o n  over  water mat te rs .  
Instead,  a number 
Each o f  these e n t i t i e s  exerc ises  some p a r t i a l  c o n t r o l  over  t h e  p e r m i t t i n g  
process. 
of p u b l i c  convenience and necess i t y  before any p u b l i c  u t i l i t y  can c o n s t r u c t  
a new f a c i l i t y  o r  any ex tens ion  o f  an e x i s t i n g  f a c i l i t y  (90) .  Although t h e  
PUC p laces the burden o f  proof on t h e  u t i l i t y ,  i t  does exe rc i se  i t s  a u t h o r i t y  
by quest ion ing fo recas t i ng  methods used by t h e  a p p l i c a n t  t o  prove need. 
PUC hearings prov ide  the  arena f o r  o t h e r  issues,  such as zoning, t o  be s e t t l e d  




energy facility siting due to their authority with respect to zonina, solid 
waste disposal , and subdivision development. 
Local governments, municipalities and counties are empowered, after public 
hearing, to designate specific areas and activities of state interest which 
are defined by statute to include major facilities of a public utility and 
the siting thereof. Such local governments may grant or deny permits for 
developments in designated areas or for activities of state interest subject 
to general review by the Colorado Land Use Commission. 
are empowered to review the granting of such permits. 
As long as new energy facilities can be sited without undue delay, it seems 
unlikely that energy facility siting legislation will be forthcoming in 
Colorado. The threat of federal preemption may change this outlook. 
Boards of County Comnissioners may exercise authority regarding 
State district courts 
It should be noted that a 1,000 megawatt coal-fired plant, to be located in 
Morgan County and called the Pawnee Plant, has recently passed through state 
and local government processing, after some delay at the county level. The 
issue of zoning has been settled and in August of 1978 the project was 
approved by the PUC (28,90). 
Connecticut 
Connecticut enacted a Public Utility Environmental Standards Act in 1971. 
The Act, amended in the ensuinp years for clarification, covers electric 
transmission, generation and fuel transmission facilities, associated equipment, 
and other plants which may have a substantial adverse environmental effect. 
The Act establishes a "Power Facility Evaluation Council" consisting of the 
Commissioner of Environmental Protection (or his designee); the Chairman 
of the Public Utilities Commission (or his designee); one designee of the 
Speaker of the House; one desicnee of the President Pro Tempore of the 
Senate; five members of the public, to be appointed by the Governor, at least 
two of whom shall be experienced in the field of ecology, and not more than 
one of whom shall have any affiliation, past or present, with any utility. 
The Chairman i s  appointed by the Governor. 
The Connecticut statute envisions two major functions for the Council. 
is the licensing process; the other is the reviewing of long-range bulk power 
supply plans of the State and the interconnected utility system for adequate, 
reliable and economic service. 
acquisition of any real property, exercise of eminent domain, or 
cornencement of construction of a facility that may have a substantial 
environmental effect , a party must procure a "certificate of environmental 
compatibility and public need" for a facility or modification thereof. 
An applicant for a certificate must file such information as the Council may 
require concerning information on costs; routing; detailed description of 
facilities; identification of other governmental agencies that have reviewed 
the proposed route; reasons why the facility is necessary; effects of the 
One 
The Act provides that prior to the 
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f a c i l i t y  on the  environment, on ecology and on scenic, r e c r e a t i o n a l ,  and 
h i s t o r i c  s i t es ;  j u s t i f i c a t i o n  f o r  overhead r a t h e r  than underground f a c i l i t i e s  
i n  t h e  case o f  t ransmiss ion  f a c i l i t i e s ;  s a f e t y  and r e l i a b i l i t y  i n fo rma t ion .  
The Pub1 i c  U t i 1  i t y  Environmental Standards Ac t  s ta tes  t h a t  "environmental 
q u a l i t y  standards and c r i t e r i a  f o r  c o n s t r u c t i o n  and cpe ra t i on  o f  f a c i l i t i e s  fo r  
the furn ish ing  o f  p u b l i c  u t i l i t y  serv ices  (should be) a t  l e a s t  as s t r i n g e n t  
as the  federa l .  ..standards". 
Connecticut has a very  low l e v e l  o f  a c t i v i t y  due t o  i t s  p r e d i s p o s i t i o n  on 
reg iona l  power pools  which have planned f a c i l i t i e s  u n t i l  t h e  year  1986. One 
a p p l i c a t i o n  has been processed s ince  t h e  Counci l  was es tab l i shed  i n  1972 and 
none i s  expected " f o r  12 years," accord ing t o  a Counci l  s t a f f e r  (81) .  
Even though t h e  Counci l  i s  a one-stop agency fo r  i s s u i n g  S ta te  power p l a n t  
cons t ruc t i on  l i censes ,  o ther  permi ts  f o r  a i r  and water q u a l i t y  must be 
approved by the  appropr ia te  S ta te  agency be fore  t h e  1 icense i s  awarded. 
F1 o r i  da 
The F l o r i d a  Environmental Rzorganizat ion Ac t  of 1975 created t h e  Environmental 
Regulat ion Comnission and designated the  Department o f  Environmental Regu la t ion  
as t h e  s t a t e  agency w i t h  one-stop a u t h o r i t y  f o r  power p l a n t  s i t i n g  c e r t i f i c a t i o n  
The Governor and h i s  cab ine t  a c t  as t h e  f i n a l  a u t h o r i t y  on t h e  a p p l i c a t i o n ,  
approving or  denying the  issuance o f  a c e r t i f i c a t e .  
Environmental Regulat ion es tab l i shes  a i r  and water q u a l i t y  and o the r  env i ron-  
mental standards and issues t h e  s i t e  c e r t i f i c a t i o n  p r i o r  t o  c o n s t r u c t i o n  and 
opera t i on  o f  t he  p lan t .  
Each u t i l i t y  submits an annual 10-year s i t e  p l a n  t o  t h e  D i v i s i o n  of S t a t e  
Planning, showing the  u t i l i t i e s '  fo recas ted  power genera t ing  needs and t h e  
general l o c a t i o n  o f  the  proposed power p l a n t .  The D i v i s i o n  rev iews t h e  p lan  
and may suggest a l t e r n a t i v e s  t o  i t .  F ind ings  o f  t h e  D i v i s i o n  a re  g iven t o  
t h e  Department o f  Environmental Regu la t ion  f o r  i t s  cons ide ra t i on  a t  any 
subsequent s i t e  c e r t i f i c a t i o n  proceedings. The Pub l i c  Serv ice Commission 
( F l o r i d a ' s  u t i l i t y  r e g u l a t i n g  a u t h o r i t y )  a l s o  prepares a r e p o r t  and recommenda- 
t i o n s  f o r  the Dept. of Environmental Regu la t ion  as t o  the  present  and fu tu re  
needs f o r  e l e c t r i c a l  generat ing capac i t y  i n  the  area t o  be served by t h e  pro-  
posed p l a n t .  
by a u t i l i t y .  
When an a p p l i c a t i o n  f o r  s i t e  c e r t i f i c a t i o n  i s  reviewed by t h e  Department of 
Environmental Regulat ion, t he  D i v i s i o n  o f  S t a t e  Planning updates i t s  p r e l i m i n a r y  
study based on u t i l i t y  10-year p lans and 2 i v e s  i t s  recomnendations t o  t h e  
Department. A f te r  a p u b l i c  hear ing and da ta  c o l l e c t i o n  process i s  completed, 
t he  Department presents t h e  hear ing  examiner 's  f i nd ings  and recommendations 
t o  t h e  Governor and Cabinet f o r  a f i n a l  d e c i s i o n .  
The Department of 
Th is  i s  done when an a p p l i c a t i o n  f o r  s i t e  c e r t i f i c a t i o n  i s  f i l e d  
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F l o r i d a ' s  law apparent ly  does no t  attempt t o  ove r r i de  l o c a l  a u t h o r i t y  i n  the  
manner o f  a t r u e  one-stop process. However, l o c a l  a u t h o r i t i e s  a re  n o t  l e f t  
complete ly  autonomous. An independent hear ing o f f i c e r  f rom the  s t a t e  holds 
a hear ing i n  t h e  county where the  f a c i l i t y  i s  proposed. While the  hear ing 
o f f i c e r  i s  empowered t o  i n t e r p r e t  and apply t h e  l o c a l  s ta tu tes ,  he i s  n o t  
f ree  t o  o v e r r i d e  l o c a l  r e g u l a t i o n s  on behal f  o f  t h e  s t a t e .  Th is  p o t e n t i a l  
l o c a l - s t a t e  c o n f l i c t  has n o t  been a key fea tu re  o f  t h e  F l o r i d a  s i t i n g  process 
t o  date, s ince  thus f a r  t he re  hasn ' t  been ser ious  cont roversy  about power p l a n t  
conformance w i t h  l o c a l  l and  use regu la t i on .  
These fea tu res  a re  combined w i t h  t h e  unusual f a c t  t h a t  t he  F l o r i d a  cab ine t  i s  
d i r e c t l y  e lec ted  by popular  vote. 
i s  mmposed o f  popu la r l y  e lec ted  o f f i c i a l s  each o f  whom has run  on h i s  own 
p l a t f o r m  (79 ) .  
I n  o ther  words, t h e  f i n a l  p e r m i t t i n g  body 
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IV. CLASSES OF REGULATION 
CLASSIFICATION OF REGULATION BY TYPE 
The s i t ing and operation of power plants i s  regulated a t  several different levels 
Excluding the federal regulations, dealt with in another White Paper, there are 
three often overlapping levels of jurisdiction: 
I n  this context "local" applies t o  County and City governmeats and ,  in the 
northeastern U.S. , t o  villages and towns as well. 
s t a t e ,  regional , and local. 
Specifically excluded from this  analysis are those agencies which function 
purely as coordinating en t i t i es ,  having no substantive responsibilities, b u t  
having instead the charter to  assure t h a t  other agencies work effectively to-  
gether. 
The classification used in this  analysis i s  drawn primarily from the studies of 
the f o u r  selected s ta tes .  The regulations have been classified by their  regu- 
latory function o r  purpose and n o t  by the names of the agencies or the level of 
jurisdiction. I n  many cases, different functions are performed by the same 
agency in one s ta te  while they are performed by separate agencies in other s ta tes  
APPARENT APPLICABILITY OF REGULATION TO SPS 
Depending on the location or particular circumstances of a specific s i t e ,  i t  i s  
conceivable t h a t  a l l  of the l is ted forms of regulations identified in this  study 
could be applied t o  SPS rectenna installations a t  some time. I t  i s  important 
t o  distinguish those t h a t  will necessarily be involved with any SPS f ac i l i t y ,  
independent o f  locational considerations. I t  i s  equally important (particularly 
in reference t o  the independent b u t  related e f for t  t o  identify potential s i tes  
and land use requirements) t o  specify those forms of regulations with which the 
SPS might be involved, depending on location. 
All the major classes of regulation are  l is ted in Exhibit 2 and classified in 
turn according t o  the consultant's estimate of their  applicability t o  the SPS. 
The appl icabi 1 i t y  categories used are: 
1 .  universal processing required ( a l l  types of SPS s i tes  wculd be subject 
t o  these); 
2 .  location-dependent involvement: easily mi tigable; 
3. location-dependent involvement: d i f f icu l t  t o  mitigate; and 
4 .  location-dependent involvement: pol i t ical ly  vulnerable. 
I n  addition, Exhibit 2 also identifies two other categories of applicability. 
One i s  presumed federal pre-emption. 
types of regulation f o r  which none of the foregoing classifications i s  particu- 
lar ly  appropriate. 
The remaining category covers several 
The three-way c a t e g o r i z a t i o n  o f  location-dependent r e g u l a t i o n  i s  , t o  some ex ten t ,  
a r b i t r a r y .  
m i t i g a t e "  i s  based on the au tho r ' s  experience and a l i m i t e d  review o f  energy- 
f a c i l i t y  environmental 1 i t e r a t u r e .  Plost o f  those r e g u l a t i o n s  ca tegor ized  as 
"easy t o  m i t i g a t e "  appear t o  be suscep t ib le  t o  m i t i g a t i o n  through redes ign  o r  
a d d i t i o n a l  expenditures which do n o t  m a t e r i a l l y  change t h e  p r o j e c t  economics. 
The category designated as " p o l i t i c a l l y  vu lnerab le"  app l i es  t o  two classes Of 
r e g u l a t i o n  dea l i ng  w i t h  l a n d  ownership i n  which " m i t i g a t i o n "  i n  t h e  t r a d i t i o n a l  
sense i s  often impossible and t h e  d i f f i c u l t i e s  associated w i t h  o b t a i n i n g  
r e q u i r e d  approvals more o f t e n  than n o t  depend on the  p o l i t i c a l  s e n s i t i v i t y  of 
t h e  p r o j e c t  as a whole. 
The d i s t i n c t i o n  between " e a s i l y  m i t i g a t i b l e "  and " d i f f i c u l t  t o  
The 34 classes of r e g u l a t i o n  a r e  l i s t e d  i n  E x h i b i t  2 by l e v e l  o f  involvement. 
those instances where the  na tu re  of  r e g u l a t i o n  i s  n o t  s e l f - e v i d e n t  from i t s  
d e s c r i p t i o n ,  key issues a r e  noted. 
I r  
-22 - 
The 34 types o f  r e g u l a t i o n s  l i s t e d  i n  E x h i b i t  2 cou ld  w e l l  represent  a much 
l a r g e r  number o f  agencies i n  any given s t a t e .  
r e g u l a t o r y  func t i on  i s  exerted a t  t h e  s t a t e  and l o c a l  l e v e l .  I n  some cases 
the re  i s  a l so  a reg ional  l e v e l  o f  r e g u l a t i o n ,  p a r t i c u l a r l y  i n  t h e  case of a i r  
and water q u a l i t y  r e g u l a t i o n .  
I n  many instances, t h e  same 
Nine classes of regu la t i ons ,  appear t o  r e q u i r e  un i ve rsa l  processing: 
almost impossible t o  env i s ion  t h a t  a rectenna could be b u i l t  w i t h o u t  undergoing 
each o f  these types a f  r e g u l a t o r y  processes e i t h e r  f o r  formal approval o r  f o r  
a wa iver  o f  cons idera t ion ,  e.g., i n  t h e  case of  a i r  q u a l i t y .  
types o f  regu la t i ons  are:  
It i s  
These n i n e  c r i t i c a '  
1. S i t e  s e l e c t i o n  and approval t o  5. Coastal zone management 
2 .  
3. Rate r e g u l a t i o n  
4. Land use p lann ing  
cons t ruc t  
Energy p o l i c i e s  (need f o r  f a c i l i t y )  
6. 
7. Water q u a l i t y  c o n t r o l  
8. F i r e  p r o t e c t i o n  
9. B u i l d i n g  permi ts -p lan  inspe 
A i r  qual i ty  c o n t r o l  
t i o n .  
The remaining types o f  r e g u l a t i o n  a r e  l o c a t i o n  dependent. They i nc lude :  
11 types of r e g u l a t i o n  t h a t  address impacts which have g e n e r a l l y  proved easy 
t o  m i t i g a t e  f o r  l a r g e  p ro jec ts ,  
4 types o f  r e g u l a t i o n  which address impacts which a r e  p o t e n t i a l l y  d i f f i c u l t  
t o  m i t i ga te ,  
3 types of regu la t i ons ,  sub jec t  t o  Federal 
2 types of r e g u l a t i o n s  t h a t  a r e  e s p e c i a l l y  
5 types o f  r e g u l a t i o n s  not  o therw ise  c l a s s  
preemption, 
p o l i t i c a l l y  s e n s i t i v e ,  and 
f i a b l e .  
EXHIBIT 2 - ESTIMATED APPLICABILITY OF CLASSES OF REGULATION TO THE SPS 
APPLICABILITY TO SPS 
Class o f  Reaulation 
UNIVERSAL PROCESSING REQUIRE- 
MENT 
Electric Uti1 i t y  Pricing 
Regulation (Rate Regulation) 
Energy Policies (Need for  
Fac i l i t i es )  
Generating Facil i t i e s  (S i te  
Selection and Final Approval 
t o  Construct) 
Land Use Planning 
Air Qual i t y  Control 
Water Qual i ty  Control 









Solid Waste Management 
Jurisdictional 




State & Local No precedent for  SPS scale; need 
coordination o f  land use and energy 
pl anni ng . 
State & 
Regional 
Presumably not a major SPS problem. 
State & Local Presumably not a major SPS problem. 
Regional C1 assified as "Universal Processing 
Requirement" because: (1 ) i t  w i  11 
apply to  a l l  off-shore s i t e s ;  ( 2 )  i t  
i s  an especially comprehensive form 
of regulation; ( 3 )  i t  has been invoked 
t o  "override" even the highest s t a t e  
regulatory bodies; and ( 4 )  i t s  recent 
federal mandate has created considerable 
controversy. 
Local Vehicle by which local f i r e ,  health 
and police interest  enforced as well 
as building codes. 
State & Local 
State & Local 
State & Local 
State 
Local 
May be sensit ive during construction. 
May be sensit ive d u r i n g  construction. 
May be sensit ive during construction. 
-23- 
E X H I B I T  2 - ESTIMATED APPLICABILITY OF CLASSES OF REGULATION TO THE SPS 
(Continued) 
APPLICABILITY TO SPS 
Class o f  Regulat ion 
LOCATION-DEPENDENT - 
EASILY MITIGATABLE ( c o n t ' d . )  
F1 ood Control 
Wastewater Treatment 
Hea l th  Care 
LOCATION-DEPENDENT - 
MITIGATION DIFFICULT 
Forest  P ro tec t i on  (and 
o the r  areas o f  b i o l o g i c a l  
s i g n i f i c a n c e  o r  vegeta t ive  
sens i t i  v i  t y  ) 
W i l d l i f e  P ro tec t i on  
Parks and Recreat ion 
P ro tec t i on  o f  Archaeologica l ,  
H i s t o r i c a l  & C u l t u r a l l y  
S i g n i f i c a n t  s i t e s  
LOCATION-DEPENDENT - 
F'OLITICALLY VULNERABLE 
Admin i s t ra t i on  o f  Sale o r  
Lease o f  State-Owned Lands 
Pro tec t i on  o f  I nd ian  Land 
ASSUMED FEDERAL 
PRE-EMPTION 
I n d u s t r i a l  Heal th  and 
Safety  
Pub l i c  Heal th  and Safety 
Aeronaut ica l  Contro l  and 
P1 anning 
J u r i s d i c t i o n a l  
Level ( s )  
S ta te  & Local 
Local 
Local 
S ta te  & Local 
S ta te  & Local 
S ta te  & Local 
S ta te  & Local 
S ta te  
S ta te  
S ta te  & Local 
S ta te  & Local 
Key Issues, Comnents 
Depends on ex ten t  o f  grading and 
water f l o w  d i s r u p t i o n .  
Poss ib le  temporary over load on l o c a l  
f a c i l i t i e s  d u r i n g  cons t ruc t i on .  
P r i m a r i l y  a s i t i n g  exc lus ion  c r i t e r i o n .  
Dimensions o f  problem unknown pending 
outcome o f  microwave research. 
P r i m a r i l y  a s i t i n g  exc lus ion  c r i t e r i o n .  
P r i m a r i l y  a s i t i n g  exc lus ion  c r i t e r i o n .  
Not r e a d i l y  " m i t  ga tab le"  i n  t r a d i t  
sense: p o t e n t i a l  problem i f  p r o j e c t  
i s  c o n t r o v e r s i a l .  
onal 
Not r e a d i l y  "m i t i ga tab le "  i n  t r a d i t i o n a l  
sense: p o t e n t i a l  problem i f  p r o j e c t  
i s  c o n t r o v e r s i a l .  
Key i ssue  i s  microwaves 
Key i ssue  i s  microwaves. 
R F I  ( r a d i o  frequency i n t e r f e r e n c e )  i s  
a c r i t i c a l  p o t e n t i a l  problem. 
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EXHIBIT 2 - ESTIMATED APPLICABILITY OF CLASSES OF REGULATION TO THE SPS 
(Continued) 
APPLICABILITY TO SPS Jurisdictional 
Class of Regulation Level ( s )  Key Issues, Comments 
OTHER 
Electric Transmission Lines Shared State/ Changing technology and institutional 
Federal re1 at ionship. 
Disaster Preparedness State & Local Scope of problem unknown: depends 
Geological , Seismic p1 
Soi 1 s Concerns 
on actual and perceived microwave risk. 
May be sensitive during construction. State & Local 
Pub1 ic Health Local Possible special procedure for 
detecting microwave health effects. 
Right of Way Consideration State & Local May be sensitive during construction; 
otherwise related to transmission. 
All "location dependent" classes o f  regulation are potentially difficult to 
mitigate and highly political sensitive depending on the specific 
circumstances. 
ref1 ect "average" 1 eve1 s o f  probl ems based on the consultant I s experience. 
The categorization use here is a very general attempt to 
Source: A1 lan D. Kotin Economic Consultants 
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REGULATIONS WITH UNIVERSAL PROCESSING REQUIRED 
The f o l l o w i n g  i s  a r a t h e r  general d iscuss ion  o f  t h e  types o f  r e g u l a t i o n s  
which w i l l  r equ i re  un i ve rsa l  processing and a b r i e f  summary o f  t h e i r  
a p p l i c a b i l i t y  t o  the SPS rectenna f a c i l i t y .  
o f  r e g u l a t i o n  i s  c u r r e n t l y  handled i n  t h e  f o u r  be l lwe the r  s t a t e s  can be 
found i n  Appendix B .  
A d e s c r i p t i o n  o f  how each type 
1. S i t e  Se lec t ion  and Approval t o  Construct  Generating F a c i l i t i e s  
Each s t a t e  seems t o  handle t h i s  ques t ion  d i f f e r e n t l y .  (A rev iew of the s i t i n g  
l e g i s l a t i o n  f o r  t he  four be l lwe the r  s t a t e s  can be found i n  t h e  overview 
d iscuss ion  presented i n  Sect ion 111). Selected aspects o f  t h i s  type of 
r e g u l a t i o n  are presented f o r  a l l  48 s ta tes  i n  E x h i b i t  1. There seems t o  be 
no l e g i s l a t i o n  which, by i t s  own d e f i n i t i o n ,  would app ly  d i r e c t l y  t o  t h e  SPS. 
Most s i t i n g  l e g i s i a t i o n  requ i res  a i r  and water q u a l i t y  standards be met and 
s p e c i f i c a l l y  addresses those issues as p a r t  o f  t h e  o v e r a l l  approval .  Permits 
must be obtained separately from t h e  appropr ia te  agencies. 
S i t i n g  SPS rectennas may pose a problem i n  s t a t e s  expressing a d e s i r e  f o r  
decen t ra l i zed  power p l a n t  s i t i n g  and smal le r -s ized  f a c i l i t i e s  (as d i s t i n g u i s h e d  
from l a r g e r ,  more c e n t r a l i z e d  f a c i l i t i e s ) .  
p l a n  w i t h  no p r o v i s i o n  f o r  l a r g e r  energy developments cou ld  pose problems f o r  
t h e  rectenna s i t i n g .  The s i z e  o f  t he  rectenna seems t o  d i s t i n g u i s h  the  
SPS from o the r  p r o j e c t s  fa1 1 i n g  under t h e  j u r i s d i c t i o n  o f  energy s i t i n g  
l e g i s l a t i o n .  Add i t i ona l  p lanning f o r  c e n t r a l i z e d  t e r r e s t r i a l  s o l a r  p lan ts ,  
r e q u i r i n g  1 arge land areas, could, however, p rov ide  a use fu l  precedent. 
Also a s t r o n g l y  developed land use 
Although a i r  and water q u a l i t y  permi ts  a re  u s u a l l y  r e q u i r e d  from t h e  
approp r ia te  agencies as p a r t  o f  t h e  s i t i n g  process, no problem i s  foreseen 
i n  o b t a i n i n g  these operat ional  permi ts .  Approval f o r  cons t ruc t i on ,  however, 
cou ld  become a stumbl ing b lock  i n  a s t a t e  where t h e  SPS concept has n o t  gained 
acceptance. 
2 .  Need f o r  F a c i l i t y  
Determining t h e  need f o r  a new power p l a n t  i s  an exe rc i se  i n  r e g u l a t i o n  i n  
which s t a t e  agencies have n o t  been involved u n t i l  r e c e n t l y .  Regulatory 
agencies have assumed t h a t  genera l l y  e l e c t r i c  power companies would propose 
new f a c i l i t i e s  on l y  when t h e  demand was perceived. I n  a d d i t i o n ,  agency 
de terminat ion  o f  need has n o t  here to fo re  seemed as c r i t i c a l  because cons t ruc-  
t i o n  cou ld  be accomplished w i t h o u t  concomitant increases i n  r a t e s  t o  customers. 
However, t h e  growing s i z e  and complex i ty  of  energy i n s t a l l a t i o n s  and the  
r i s i n g  cons t ruc t i on  cos t  per  k i l o w a t t  o f ten  r e q u i r e  an inc rease i n  costs  t o  
t h e  consumer. Hence, t h e  "need" f o r  a proposed f a c i l i t y  i s  no l onger  an i ssue  
t h a t  can be assumed t o  have l i t t l e  d i r e c t  e f f e c t  on consumer costs .  
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There i s  no s i n g l e  r e l i a b l e  mechanism today t o  produce a c r e d i b l e  assessment 
of f u tu re  demand. 
growth r a t e s  i n  e l e c t r i c i t y ,  as w e l l  as t o t a l  energy consumption. 
of conservat ion on load growth i s  d i f f i c u l t  i f  n o t  impossib le  t o  p r o j e c t  
w i thou t  es tab l i shed na t i ona l  conservat ion goals. 
f u r t h e r ,  e l e c t r i c i t y  p r o j e c t i o n s  a re  now cons iderab ly  lower than h i s t o r i c a l  
growth r a t e s  and estimates o f  prev ious analyses. 
D i f f e r e n t  reg ions  o f  t h e  count ry  a re  exper ienc ing d i f f e r e n t  
The e f f e c t  
To compl icate mat te rs  
Wi th t h e  r i s e  i n  t h e  cos t  o f  o i l  and labor ,  s t a t e - l e v e l  agencies have (1)  
begun t o  develop methodologies f o r  eva lua t i ng  t h e  u t i l i t i e s '  f o r e c a s t i n g  and/or 
( 2 )  begun imposing t h e i r  own assessment methodologies on the  u t i l i t i e s .  
Because t h i s  area o f  r e g u l a t i o n  i s  new, t h e  j u r i s d i c t i o n a l  l i n e s  between 
s t a t e  agencies such as PUCs and Energy Commissions a r e  s t i l l  be ing drawn 
w i t h  respec t  t o  approving t h e  need f o r  a f a c i l i t y .  
Energy planners a re  now genera l l y  a t tempt ing  t o  look  a t  l e a s t  10 years i n  
advance and are  p lann ing  f a c i l i t i e s  i n  t h e  . 5  t o  1 GI.! range. I f  t h e  SPS 
capac i t y  i s  t o  be 5 GW, planners must begin i nco rpo ra t i ng  the  p o t e n t i a l  use 
o f  such a l a r g e  p l a n t  i n t o  t h e i r  t h i n k i n g  a t  l e a s t  15 years be fo re  expected 
cons t ruc t i on .  
3. E l e c t r i c a l  U t i l i t y  Regulat ion (Rate Approval )  
S ta te - l eve l  r a t e  r e g u l a t o r  aaencies assess the  appropriateness o f  the  pub1 i c  
u t i l i t i e s '  r a t e  l e v e l  and serv ice .  U t i l i t i e s  a re  u s u a l l y  regu la ted  on a 
cos t -p lus  bas is .  An i n q u i r y  i s  conducted i n t o  the  expected cos ts  and t i m i n g  
of a new f a c i l i t y  i n  order  t o  i n s u r e  t h a t  u t i l i t y  est imates represent  the  
t r u e  and a l lowab le  expenses o f  cons t ruc t ion .  
a C e r t i f i c a t e  o f  Pub l i c  Convenience and Necess i ty  i s  issued by the  PUC t o  the  
a p p l i c a n t  u t i l i t y .  
f o r  t h e  f i n a n c i n g  through r a t e  adjustment, n o t  s i t e  s e l e c t i o n  no r  approval 
o f  need f o r  the  p r o j e c t .  
\!hen t h e  i n q u i r y  i s  f i n i shed ,  
The C e r t i f i c a t e  has t r a d i t i o n a l l y  meant an a u t h o r i z a t i o n  
Recent ly ,  however, i n  ques t ion ina  t h e  need f o r  excess reserve capac i t y  o r  t he  
number o f  transm ss ion  l i n e s  requ i red  a t  a new f a c i l i t y ,  t he  PUCs have been 
e x e r c i s i n g  t h e i r  regu la to ry  powers i n  a l a r g e r  area. Because the  c o s t  o f  
c o n s t r u c t i o n  has become a concern t o  the r a t e  regu la to rs ,  they have begun 
t o  d i s a l l o w  spec f i c  aspects o f  requests f o r  C e r t i f i c a t e  o f  Convenience, 
thereby  e n t e r i n g  the  realm o f  cons t ruc t ion  approval. 
I t  i s  d i f f i c u l t  t o  a n t i c i p a t e  t h e  probable r e a c t i o n  o f  u t i l i t y  r a t e  regula-  
t o r s  t o  requests  f o r  f i nanc ing  ass is tance f o r  t he  SPS. F i r s t ,  t he re  i s  t he  
i ssue  o f  p re - f i nanc ing  --e.g. , a l low ing  CGIIP (payment f o r  Const ruc t ion  Work 
i n  Progress)  i n  t h e  r a t e  base, guaranteeing purchase of e l e c t r i c i t y  p r i o r  
t o  cons t ruc t i on ,  o r  a l l ow ing  i n t e r e s t  on cons t ruc t i on  f inanc ing  i n t o  the  
r a t e  base before completion. Second, the re  i s  the  problem o f  r e g u l a t o r y  
response mechanisms t o  reg iona l  poo l ing  o f  f inances and generat ing capac i ty .  
These issues  are  covered i n  Sect ion V I ,  F inanc ia l  and Rate Regulat ion.  
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4.  Land llse and Zoning (All levels) 
Conformance w i t h  l a n d  use plans and zoning designations i s  generally a considera- 
tion a t  the local  or county level. 
ated maps) are usually a compilation of local plans, servinp the purpose of 
centralizing information a n d ,  in some cases, planning effor ts .  
The proposed National Land Use Policy Act (which was tabled during the early 
1970s) would have forced states t o  establish elaborate planning procedures 
t o  coordinate such planning functions a i r  and water quality control. I n  1974, 
with the passage of the Housinq and Community Development Act, the federal 
government required t h a t  by 1977 each s ta te  receiving certain H U D  grants must 
engage in land use plannina. The individual s ta tes '  responses t o  such federal 
pressure t o  coordinate land use planning continue t o  vary. 
The enornous l a n d  requirements for SPS rectennas will pose the most d i f f i cu l t  
problems relative t o  the l a n d  use and zoning question. In most s ta tes ,  i t  i s  
unlikely t h a t  a l l  of a proposed piece of land will have the same use or zoning 
designation. I t  also seems unlikely t h a t  an energy land-use designation will 
be reserved for large , remote , unpopul ated areas. Therefore , regulatory 
approval in the area of l a n d  use/zoning may be d i f f icu l t  t o  obtain for a given 
rectenna s i t e  unless land use planning has been coordinated a t  the s ta te  or 
regional level. Furthermore, the real issue of whether a s ta te  can actually 
pre-empt zoning and land use jurisdiction from local jurisdiction has n o t  been 
l i t igated a t  the federal level.  
Statewide land  use plans (along with associ- 
A further discussion of the applicability of land use planning t o  the SPS can 
be found in Section VI of th i s  report under "Siting and Land Use Policies". 
5. Coastal Zone Management 
In  1972,  recognizing t h a t  conflicts over use of coastal lands and waters had 
reached a c r i s i s  point, Congress passed the Coastal Zone Management Act 
(CZMA).  The  Act provided funds for s ta te  programs, identified federal goals 
and outlined a format for s ta te  coastal zone management. 
Each coastal s t a t e  must develop a plan for approval by the Federal Government. 
I t  was not mandated t h a t  the s ta tes  form a separate commission with permitting 
power. California, in response t o  the 1972 Coastal In i t ia t ive ,  formed the 
coastal commission which shares final authority with the California Energy 
Commission i n  the issuance of construction permi t s  for  energy projects within 
the designated coastal zone (84,132) .  The comnission i s  actively aimed a t  
protecting the coastline from further physical degradation and may also be 
able t o  exclude certain areas within i t s  jurisdiction from power p l a n t  construc- 
tion. 
plan as yet.  
Neither Florida nor Connecticut has an approved Coastal Zone Management 
I f  a s t a t e  program qualifies, most federal agencies conducting ac t iv i t ies  or 
issuing permits i n  the coastal zone must defer t o  the s t a t e  program. 




Given the s ize  of the rectenna s i t e  and the generally narrow "coastal zone" 
areas, coastal zone management should not  be a frequent problem for land-based 
SPS s i t e s .  SPS sea s i t e s  would, however, clearly involve coastal zone regula- 
t ion.  
I t  i s  a lso too early t o  t e l l  whether the majority of Coastal Zone Management 
Plans will involve expl ic i t  permitting procedures. 
approving development through permit approval , they could represent another 
level of jurisdictional a u t h o r i t y  for  offshore s i t e s .  
If they become vehicles for 
6.  Air Qual i t y  
In the 1950s and 196Os, the federal government provided money t o  the s ta tes  
and admonished t h e m  t o  clean the i r  air .  However, l i t t l e  action was taken 
until Congress amended i n  1970 the federal Clean Air Act of 1963. These 
Amendments imposed direct  federal sanctions upon a i r  polluters,  ordered the 
EPA t o  establish acceptable levels of specific pollutants, and required t h a t  
s t a t e s  submi t  qualifying a i r  quality pTans t o  the EPA. 
generally compl ied and have developed planning documents , evaluation 
metnodoiogies, and enforcement techniques throuyh t h e  issuance o f  pei-i i i i ts (78). 
Largely a s  a resul t  of federal mandate, a l l  four "bellwether" s ta tes  have 
detai 1 ed procedures fo r  obtaining a i r  qual i t y  control permits. 
must usually contact the cognizant a i r  quality control agency before proceeding 
very fa r  into the permitting process. 
The s ta tes  have 
Appl icants 
Research indicates tha t  the federally preemptive nature of air  quality stan- 
dards has generally kept issuance o f  necessary permits within the control of 
the s t a t e  or  regional agency responsible for  a i r  quality rather than the "one- 
stop agency," i f  such exis ts  (79 ) .  If a specific a i r  quality issue develops 
relat ive t o  the SPS, the promulgation of appropriate regulations may well occur 
a t  the federal level in direct  response to  the need. Special problems i n  a i r  
quality regulation may ex is t  i n  s ta tes  w i t h  more stringent s tandards  than 
required by federal law, e.g., California, and on s i t e s  involving federal land. 
SPS a i r  quality impacts appear, however, t o  be minimal in any case. 
7 .  Water Qual i ty  
W i t h  the passage of the 1972 amendments t o  the Federal Water Pollution Con- 
t rol  Act (FGJPCA, P1 92-500), the Federal Government placed the responsibility 
for water pollution control on EPA and the individual s ta tes .  The stated goal 
i s  t o  achieve water quality t h a t  will support fishing and recreational uses 
by 1983 and eliminate pollution i n  the nation's waterways by 1985. The Act 
prohibited discharges of effluent i n t o  the water without a permit and 
established the National Pollution Discharge El inination System (NPDES) to  s e t  
standards and issue permits. 
laws and establishing satisfactory administrative procedures. 
further defined discharge standards required for  permi ting. 
States may administer NPDES by passing appropriate 
Public law 92-500 
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Ini t ia l  research on SPS indicates potential for leaching effects of water run- 
n i n g  off of "billboards" (Large angled rectenna panels) and warns o r  the ef-  
fect  of chemicals on groundwater. 
ports t h a t  construction of the rectenna "can damage the terrain i n  such a 
manner as t o  increase water run-off d u r i n g  storms and t h u s  decrease the l o -  
cal water supply required for  plant and animal l i f e . "  
temporary and a l l  possible mitigative measures are assumed. 
Early environmental evaluation also re- 
This l a t t e r  effect  i s  
No long-term effects are expected to  hinder granting o f  water quality permits 
given the following assumptions: water in streams runn ing  through the buffer 
zone will not  be affected by increases i n  a i r  temperature; water requirements 
f o r  construction can be trucked t o  the s i t e  i f  necessary; sanitary f ac i l i t i e s  
can be provided by mobile units; no wells need be dr i l led;  any increase i n  
temperature ( a i r  o r  gound) w i l l  no t  measurably affect  aquifer evaporation rate;  
and permanent water supply requirements will be negligible. 
The issue of water deliveries and water q u a l i t y  i s  often one of the dominant  
constraints i n  energy f ac i l i t y  s i t ing.  
which are l i m i t i n g  factors for most other methods of aenerating e lec t r ic i ty ,  
are expected t o  be easily mitigable or t o  pose no problems w i t h  the SPS rec- 
tenna. 
However, both scarcity and p o l l u t i o n ,  
8. Fire Protection 
The o r i g i n a l  concern i n  keeping Fire Protection as a category of generic re- 
gulation was the permitting au tho r i ty  the Fire Marshal i n  Cal i forn ia  was assum- 
ed to  have over construction act ivi t ies  i n  areas of h i g h  f i r e  hazard.  How- 
ever, a phone conversation w i t h  a representative of the State Fire Marshal's 
office revealed t h a t  there do  not appear t o  be any state-level procedural 
or permitting obstacles relating t o  the SPS rectenna. Jurisdictional author-  
i t y  for f i r e  protection i s  generally a t  the local level. The Department of 
Forestry has control over s ta te  lands and the Fire Marshal's office has de 
facto jurisdiction over unincorporated areas. 
No potential cause for concern was uncovered which could n o t  be mitigated by 
such actions as brush c;earing a t  the s i t e  or g r a d i n g  twice the usual w i d t h  
a long the access route. I t  was agreed t h a t  i f  the project proponent were t o  
take reasonable precautions, there would be no reason for the SPS t o  be 
stopped or delayed on the grounds of f i r e  related concerns. 
9 .  Building Permits and P l a n t  Inspection 
Except f o r  certain very limited exemptions, a l l  local jurisdictions must i s -  
sue b u i l d i n g  permits a f te r  inspecting the final building plans for  a l l  ma- 
jor projects. Although some s t a t e  and federallyowned projects are exempted, 
major power plantfaci l i t ies  constructed by investor-owned u t i l i t i e s  are t y p i -  
cally not  exempt. 
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The b u i l d i n g  permi t  process i s  very  important t o  l o c a l  j u r i s d i c t i o n s  f o r  sever- 
a l  reasons. Not o n l y  does i t  permi t  them t o  enforce t h e i r  l o c a l  b u i l d i n g  
code, b u t  i t  i s  a l s o  t h e  veh ic le  
h e a l t h  o f f i c i a l s  enforce l o c a l  regu la t ions  w i t h i n  t h e i r  j u r i s d i c t i o n s .  B u i l d -  
i n g  permi t  fees can a l s o  be an impor tant  source o f  l o c a l  revenue, p a r t i c u -  
l a r l y  i n  l a r g e  p r o j e c t s ,  s ince  o f t e n  these revenues are  among the  major com- 
pensat ions f o r  the s i g n i f i c a n t l y  increased expenses. 
through which l o c a l  f i r e ,  p o l i c e ,  and 
Most s t a t e s  now have uni form b u i l d i n g  codes which they encourage b u t  do no t  
always r e q u i r e  l o c a l  j u r i s d i c t i o n s  t o  adopt. For c e r t a i n  h i g h l y  s e n s i t i v e  
p r o j e c t s  , however , t h e  s ta tes  have p a r t i a l  l y  superimposed t h e i r  own r e s t r i c -  
t i o n s  on l o c a l  b u i l d i n g  codes. T y p i c a l l y ,  such pre-emptions occur i n  the 
area of hazardous mater ia ls ,  o t h e r  p r o j e c t s  p o t e n t i a l l y  dangerous t o  heal th ,  o r  
p r o j e c t s  which c l e a r l y  cross l o c a l  j u r i s d i c t i o n a l  1 ines.  
Consequently, b u i l d i n g  permi t  and p l a n  inspec t ion  r e g u l a t i o n s  o f  t h e  const ruc-  
t i o n  o f  rectenna s i t e s  a r e  l i k e l y  t o  be charac ter ized  by a mixed j u r i s d i c t i o n .  
Presumab11~ J I much of the  actual  inspec t ion  w f l l  be performed a t  a l c c a l  l e v e l  
p o s s i b l y  w i t h  a d d i t i o n a l  s t a t e  and even Federal inspectors .  
Notwi thstanding the  very l o c a l  na ture  o f  b u i l d i n g  permits,  t h e r e  i s  some degree 
of u n i f o r m i t y  i n  c e r t a i n  types o f  const ruct ions.  Since most l o c a l  b u i l d i n g  
departments have r e l a t i v e l y  l i t t l e  f a m i l i a r i t y  and experience i n  d e a l i n g  w i t h  
major power p lan ts ,  they t y p i c a l l y  r e t a i n  consu l tan ts  and/or use manuals o r  
standards publ ished f o r  the e n t i r e  indus t ry .  These consu l tan ts  and manuals 
often, impose a basic u n i f o r m i t y  on the  actual  standards a p p l i e d  t o  s p e c i a l i z -  
ed p r o j e c t s .  
REGULATIONS WITH LOCATION-DEPENDENT INVOLVEMENT 
T h e o r e t i c a l l y ,  t h e  SPS could become involved w i t h  any form o f  r e g u l a t i o n  
as a f u n c t i o n  o f  a s p e c i f i c  l o c a t i o n  and t h e  s e n s i t i v i t y  o f  t h a t  l o c a t i o n .  
There i s  some value,however, i n  d i f f e r e n t i a t i n g  r a t h e r  g e n e r a l l y  between 
t h r e e  types  o f  r e g u l a t i o n s  w i t h  which there i s  p o t e n t i a l  involvement: 
1. 
2. 
r e g u l a t i o n s  addressed t o  impacts which are  e a s i l y  m i t i g a b l e  
those concerned w i t h  impacts more d i f f i c u l t  t o  mi t ic la te,  and 
3 .  those which a r e  considered p o l i t i c a l l y  vulnerable.  
Many of t h e  locat ion-dependent forms o f  r e g u l a t i o n  a r e  concerned w i t h  impacts 
which c o u l d  be f a i r l y  e a s i l y  m i t i g a t e d ,  e s p e c i a l l y  t o  t h e  e x t e n t  t h a t  they  apply  
l a r g e l y  t o  c o n s t r u c t i o n  r a t h e r  than t o  operat ion.  These more e a s i l y  m i t i g a t i b l e  
aspects o f  r e g u l a t i o n  a r e  l i s t e d  i n  E x h i b i t  3 .  For example, t h e  c o n s t r u c t i o n  
o f  an SPS f a c i l i t y  i n  a remote area w i t h  a l i m i t e d  o r  h i g h l y  s e n s i t i v e  water 
supply  m i g h t  c rea te  a r e a l  problem w i t h  respec t  t o  waste water  t reatment  o r  
sewerage. Given t h e  s c a l e  o f  t h e  SPS, t h i s  cou ld  w e l l  present  an a d d i t i o n a l  
expense for a temporar i l y  i n s t a l l e d  package t reatment  p l a n t  o r  conceivably 
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C l a s s  o f  Regulat ion Special Features o r  Assumptions 
PRIMARILY STATE LEVEL 
T r a f f i c  Control Permit  may be necessary t o  move 
spec ia l i zed /overs ized machinery froin 
one s i t e  t o  another.  Otherwise con- 
ges t ion  cou ld  be m i t i g a t e d  by paying 
f o r  s t r e e t  l i g h t s  o r  e x t r a  p o l i c e  t o  
t o  d i r e c t  t r a f f i c .  
Highways 
Ra i 1 roads 
LOCAL OR STATE AND LOCAL LEVEL 
Pub l ic  Safety  P r o t e c t i o n  
F i r e  Pro tec t ion  
Pub1 i c  Works 
Flood Control  and Drainage 
Sol i d  Waste Disposal 
Highways/Transportat ion 
Water Del i v e r y  Systems 
Health Care 
U t i l i t y  l i n e s  w i l l  almost c e r t a i n l y  
cross highways. 
Assume r a i l  spur w i l l  be necessary, 
a r e  t h e r e  any c o n f l i c t s  between pre-  
s e l e c t i o n  c r i t e r i a  f o r  p o t e n t i a l  s i t e s  
and p o l i c i e s  o f  r a i l r o a d s  ( o r  regu- 
1 a t o r s  o f  r a i  1 roads)? 
Any problems w i l l  p robably  be covered 
i n  t h e  a p p l i c a t i o n  f o r  t h e  b u i l d i n g  
permi t  ( f o r  f l o o d  c o n t r o l  as p a r t  of 
t h e  Nat iona l  Flood Insurance Ac t ) .  
Any problems w i t h  drainage cou ld  e i t h e r  
be m i t i g a t e d  o r  w i l l  come up i n  water 
qual i ty .  
Some t ime spent q u i z z i n g  t r a n s p o r t a t i o n  
people o r  l o o k i n g  a t  EIR's  w i l l  t e l l  
i f  t h e r e ' s  any th ing  here t h a t  i s n ' t  
m i  t i  gab1 e. 
Assume i t ' s  e i t h e r  m i t i g a b l e  o r  w i l l  
be handled a t  t h e  s t a t e  l e v e l .  
Minimal impact. 
SOURCE: A l l a n  D. Kot in ,  Economic Consul tants.  
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even a " t rucked i n "  water supply. 
and r a i l  rou tes  which cou ld  be c rea ted  by t h e  h i g h l y  i n tense  c o n s t r u c t i o n  
a c t i v i t y  again a re  sub jec t  t o  m i t i g a t i o n  through b e t t e r  p lann ing  o r  a d d i t i o n a l  
spending on t r a f f i c  c o n t r o l  , temporary road improvement , etc .  
i n  t h i s  c l a s s i f i c a t i o n  a re  l i s t e d  i n  E x h i b i t  3. 
S i m i l a r l y ,  problems w i t h  t r a f f i c  p lann ing  
Regulat ions 
There i s  another, smal le r ,  s e t  o f  locat ional ly -dependent  r e g u l a t o r y  invo lve-  
ment addressing problems which migh t  be much more d i f f i c u l t  t o  m i t i g a t e .  
These revo lve  p r i m a r i l y  around p r o t e c t i o n  o f  spec ia l  rec rea t i on ,  w i l d 1  i f e ,  o r  
f o res t  areas as w e l l  as a rcheo log ica l ,  h i s t o r i c a l  and c u l t u r a l  s i t e s .  To 
some extent ,  these forms o f  r e g u l a t i o n  de l i nea te  exc lus ion  c r i t e r i a  i n  t h e  
s i t i n g  process. 
It i s  poss ib le ,  f o r  example, i n  t h e  case o f  c e r t a i n  types o f  h i s t o r i c a l  s i t e s  
t o  m i t i g a t e  by a c t u a l l y  removing t h e  b u i l d i n g  t o  be preserved, o r  by de lay ing  
cons t ruc t i on  l ong  enough t o  permi t  thorough r e t r i e v a l  o f  archaeologica l  
a r t i f a c t s .  Adverse i n t e r a c t i o n  o f  SPS rectenna s i t e  w i t h  a forested area o r  
w i l d l i f e  h a b i t a t  i s  n o t  y e t  known and depends on t h e  outcome of ongoing 
research w i t h  respec t  t o  bo th  microwave and heat  e f f e c t s  o f  t he  rectenna S i tes .  
I n  t h e  course o f  t h e  present  research, two types o f  r e g u l a t i o n  were i d e n t i f i e d  
as location-dependent and e x p l i c i t l y  " p o l i t i c a l l y  vu lnerab le" ,  use of s t a t e  
owned l a n d  o r  I nd ian  land. 
a p o i n t  o f  p o l i t i c a l  v u l n e r a b i l i t y ,  t o  the ex ten t  t h a t  t h e r e  i s  a s i g n i f i c a n t  
and/or voc i fe rous  body o f  p u b l i c  op in ion  opposed t o  a p r o j e c t .  These two 
areas o f  r e g u l a t i o n  a re  ca tegor ized  as "pol i t i c a l  l y  vu lnerab le"  p r i m a r i l y  
because they  do n o t  address any e x p l i c i t  phys ica l  environmental impact bu t  
can o f ten  represent  a p o l i t i c a l l y  s e n s i t i v e  i ssue  i n  t h e  s i t e  approval 
process. 
These a r e  l i s t e d  i n  E x h i b i t  4. 
I n  some respects, any form o f  r e g u l a t i o n  represents  
REGULATION SUBJECT TO APPARENT FEDERAL PREEMPTION 
Three types  o f  r e g u l a t i o n  exer ted a t  t h e  s t a t e  and l o c a l  l e v e l  were i d e n t i f i e d  
as l i k e l y  t o  be preempted by t h e  fede ra l  government: 
1 .  i n d u s t r i a l  h e a l t h  and sa fe ty ,  
2. p u b l i c  h e a l t h  and sa fe ty ,  and 
3. aeronaut ica l  c o n t r o l  and planning. 
The c h i e f  i ssue  w i t h  respec t  t o  hea l th  and s a f e t y  concerns acceptable l e v e l s  
o f  exposure t o  microwave r a d i a t i o n .  
do have e labo ra te  occupat ional  and pub l i c  h e a l t h  standards, they  do no t  e x e r t  
any e x p l i c i t l y  independent r e g u l a t i o n  w i th  respec t  t o  microwave r a d i a t i o n .  
Research revea ls  t h a t  w h i l e  t h e  s ta tes  
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EXHIBIT 4 - LOCATIONALLY-DEPENDENT CLASSES OF REGULATION: 
POTENTIALLY DIFFICULT TO MITIGATE 
Class of Requlation Special Features or Assumptions 
Forest Protection (and other areas of 
biological significance or vegetative 
sensi t i vi ty ) 
Location dependent, but because of 
land requirements, the 1 i kel i hood 
of being in or near an area being 
protected is relatively high. Could 
be unmitigable depending on mandate 
of agency. (Will vary from state to 
state). Also the transmission 1 ines 
could cross protected 1 ands . 
Wild1 ife Protection 
Parks and Recreation (including 
regional and county) 
Protection of Archaeological, 
Historical , and Cultural ly 
Significant Sites 
Location dependent. See above. 
Location dependent. See above. 
Assume all protection is by policy not 
legal mandate - need to see what pro- 
visions there are in the law to over- 
ride policy (i.e., if they found some- 
thing sensitive but was in provision 
of state law to override for energy 
related projects). 
SOURCE: Allan D. Kotin, Economic Consultants. 
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The c u r r e n t  standards a p p l i e d  i n  a l l  t h e  s t a t e  governments contacted a r e  those 
es tab l i shed by t h e  f e d e r a l  government, and t h e r e  i s  no evidence a t  t h i s  p o i n t  
t h a t  any s t a t e  i s  cons ider ing  more s t r i n g e n t  r e g u l a t i o n s .  
The ex tens ive  microwave t ransmiss ions associated wi th  t h e  SPS a l s o  pose 
s i g n i f i c a n t  problems f o r  aeronaut ica l  c o n t r o l  and p lanning.  Pre l  im inary  
i n d i c a t i o n s  a r e  t h a t  t h e r e  may be subs tan t ia l  sources o f  r a d i o  frequency 
i n t e r f e r e n c e  created by SPS microwave transmissions, extending over  p o t e n t i  a1 l y  
l a r g e  areas. While t h e  s t a t e s  do e x e r t  some r e g u l a t i o n  over  a i r  t r a f f i c  lanes 
and a i r p o r t  procedures which might  be a f f e c t e d  by t h e  SPS, aeronaut ica l  r a d i o  
comnunications a r e  a l ready j o i n t l y  c o n t r o l l e d  by t h e  FCC and t h e  FAA. 
any f u r t h e r  requirement c o n s t r a i n t s  imposed by t h e  SPS would a l s o  be developed 
and admin is tered a t  t h e  f e d e r a l  l e v e l .  
Presumablj 
OTHER TYPES OF REGULATION, NOT OTHERWISE CLASSIFIABLE 
States normal ly  r e g u l a t e  t h e  l o c a t i o n ,  r i g h t s  o f  way, and o t h e r  parameters of 
i n t r a s t a t e  e l e c t r i c a l  t ransmiss ion l i n e s .  D e t a i l e d  cons idera t ion  o f  t h e  reg- 
u l a t o r y  problems posed by t h e  SPS i n  t h i s  regard r e q u i r e s  f u r t h e r  re f inement  
of t h e  ongoing s i t i n g  and l a n d  use e f f o r t s .  The t ransmiss ion o f  5 g igawat ts  o f  
baseload power f rom a s i n g l e  s i t e  presents p o t e n t i a l  d i s t r i b u t i o n  problems 
whatever t h e  method o f  generat ion,  s ince a l l  e x i s t i n g  power p l a n t s  a r e  consider-  
a b l y  smal ler .  Several aspects o f  t h e  problem of la rge-sca le  power d i s t r i b u t i o n  
a r e  c u r r e n t l y  t h e  s u b j e c t  o f  i n t e n s i v e  i n v e s t i g a t i o n  unre la ted  t o  t h e  SPS. 
Consequently, any attempt- t o  p r o j e c t  t h e  r e g u l a t o r y  environment f o r  SPS opera- 
t i o n s  i n  t h i s  regard would i n v o l v e  fo recas t ing  t h e  changes i n  both t ransmiss ion 
techpology and i n s t i t u t i o n a l  r e l a t i o n s h i p s  t h a t  w i l l  occur over t h e  nex t  
twenty years.  
r e g u l a t i o n  are; use o f  h igher  vo l tage transmission l i n e s ,  reg iona l  r e l i a b i l i t y  
p lanning, and a n a t i o n a l  power g r i d .  
a r e  a t  p resent  no o t h e r  known transmission l i n e  s i t i n g  problems p e c u l i a r  t o  
SPS f a c i l i t i e s .  
Among t h e  issues under study which w i l l  a f f e c t  t h i s  aspect of 
Except f o r  t h e  quest ion of scale,  t h e r e  
I n t e r s t a t e  t ransmiss ion l i n e s  come under t h e  j u r i s d i c t i o n  o f  both t h e  s t a t e s  and 
t h e  federa l  Department o f  Energy. I n  many, i f  n o t  a l l ,  cases, rectennas w i l l  
be s e r v i n g  more than one s t a t e ,  and t h e r e f o r e  both s t a t e  and federa l  r e g u l a t i o n  
may be invo lved.  
c r i t i c a l  r e g u l a t o r y  i ssue and e f f e c t i v e  i n s t i t u t i o n a l  arrangements should 
evolve independent ly  o f  t h e  SPS be fore  i t  becomes opera t iona l .  
t h e  r e a l  p o s s i b i l i t y  o f  federa l  preemption a t  l e a s t  w i t h  respec t  t o  t h e  SPS. 
The r e g u j a t i o n  of  i n t e r s t a t e  power t ransmiss ion i s  a l ready a 
There i s  a l s o  
I n  summary, t h e  r e g u l a t i o n  o f  t ransmission as i t  may e f f e c t  t h e  SPS i s  i n  p a r t  
dependent on techno log ica l  change and i n  p a r t  on t h e  r e s o l u t i o n  of  t h e  general 
i ssue o f  r e g i o n a l  power r e g u l a t i o n .  
States t y p i c a l l y  have D isas ter  Preparedness O f f i c e s  designed t o  evaluate and, 
where necessary, impose requirements on large,  p o t e n t i a l l y  hazardous p r o j e c t s .  
A t  t h e  moment, i t  appears t h a t  SPS would n o t  represent  any p a r t i c u l a r  hazard 
even though many e x i s t i n g  power p l a n t s  do. On t h e  o t h e r  hand, t h e r e  i s  exten- 
s i v e  -- a1 b e i t  p o s s i b l y  unfounded -- concern about inadver ten t  r e d i r e c t i o n  
of t h e  microwave t ransmiss ion which might i n v o l v e  D i s a s t e r  Preparedness Off ices. 
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Speculation on th i s  issue i s  clearly outside the scope of this  analysis, given 
the extensive research now underway with respect t o  adverse microwave radiation 
impact and  the degree o f  targeting re l iab i l i ty  in the SPS. 
Considerations of seismicity and soi ls  conditions are more appropriately 
incorporated in the in i t ia l  s i t e  selection process t h a n  in subsequent regulatory 
processing. 
concerns may be less relevant t o  SPS rectennas t h a n  t o  other types of power 
plants. Unlike nuclear power plants which are particularly sensitive t o  
seismic hazards, or other f a c i l i t i e s  subject t o  explosion, the SPS would 
appear t o  be relatively insensitive. There i s ,  of course, the potential 
probleiii of interruption of services by virtue of broken transmission 1 ines; b u t  
the SPS would generally appear t o  present less of a problem with respect t o  
geological or seismic conditions t h a n  virtually any form of existing power plant 
Except in clearly ineligible areas of known high r i sk ,  these 
One possible effect  in th i s  area t h a t  warrants some mention i s  the potential 
for ground water heating or chemical leaching. Both of these problems have 
been noted i n  passing in some of the descriptive l i t e ra ture  f o r  the SPS. 
has been no formal determination of the seriousness o f  these problems. 
Obviously, i f  an aquifer i s  quite near the surface under a rectenna s i t e  there 
is a potential f o r  adverse effects from ground heating or chemical leaching 
from the surface of the rectenna. Since no useful estimates of th i s  impact 
are available, detailed investigation of th i s  type of regulation should be 
deferred, pending the outcome o f  other studies and/or  the selection of  potential 
s i t e s  where such a condition applies. 
Right-of-way considerations are also regulated by the s ta te  and  could interact 
with SPS construction and operation in several ways. 
lines might be required for  construction and ,  of course, there are the trans- 
mission rights-of-way as well. 
siderations t h a t  significantly differentiate the SPS rights-of-way from other 
power plant f ac i l i t i e s  o r  create any particular problem as t o  transmission 
rights-of-ways. Other rights-of-ways, i .e.  , ra i l  and  r o a d ,  would be required 
only briefly during the construction period, a t  any level where they would 
represent particularly adverse or extensive impacts. 
There 
New roads and/or ra i l  
A t  th is  time, there would seem t o  be no con- 
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V .  LIMITED APPLICABILITY OF PRESENT REGULATORY FRAMEWORK 
There emerged from the  research two general cons idera t ions  which suggest t h a t  
the c u r r e n t  s t a t e  and l o c a l  regu la to ry  framework i s  inadequate t o  deal w i t h  
the  SPS. On one hand, the re  are  several c h a r a c t e r i s t i c s  of t he  SPS which are  
unique and w ide ly  d ivergent  f rom e x i s t i n g  and prospec t ive  power p lan ts .  There 
are a l s o  severa l  aspects o f  the  present r e g u l a t o r y  framework which appear i n -  
adequate t o  handle c u r r e n t  process ing requirements and would c l e a r l y  be inade- 
quate t o  handle the  p a r t i c u l a r  problems of t h e  SPS. 
ATYPICAL PHYSICAL PARAMETERS 
Perhaps the  most no tab le  feature o f  the SPS i n  terms of provok ing s u r p r i s e  o r  
bewilderment on the  p a r t  of e x i s t i n g  regu la to rs  i s  t he  s i z e  of t h e  s i t e .  No 
s i n g l e  power p l a n t ,  even a m u l t i - u n i t  power f a c i l i t y ,  requ i res  more than a 
small  f r a c t i o n  of t he  l and  area needed f o r  t he  rectenna. Power p lan ts  a re  
o f ten  o n l y  100-500 acres i n  s ize ,  and even t h e  l a r g e s t  m u l t i - u n i t  c o a l - f i r e d  
p l a n t s  r e q u i r e  o n l y  a few thousand acres i n c l u d i n g  ex tens ive  buffer zones. 
Th is  con t ras ts  sharp ly  w i t h  the  40,000 t o  50,000 acres needed f o r  t h e  SPS. 
The whole ques t ion  o f  t he  i n t e g r a t i o n  o f  energy p lann ing  and land  use p lann ing  
i s  thus p a r t i c u l a r l y  c r i t i c a l .  
Perhaps the  o n l y  analog t o  t h e  SPS i s  the energy center  o r  energy park conceDt. 
I n  t h i s  concept, several i n d i v i d u a l l y  l a r g e  baseload genera t in  u n i t s ,  e i t h e r  
land  requ i red  f o r  such reg iona l  energy parks range up t o  63,000 acres (252 sq. 
km.). Although i t  
has been s tud ied  f o r  severa l  years, the s o l e  p u b l i c  reac t i ons  du r ing  t e n t a t i v e  
e x p l o r a t o r y  hearings i n  Pennsylvania and New Jersey were overwhelmingly negativc 
nuc lear  o r  c o a l - f i r e d ,  would be assembled i n  a s i n g l e  p lace.  f st imates of 
Th is  energy park concept has never been f o r m a l l y  proposed. 
The l a r g e  capac i t y  o f  t he  SPS i s  a l s o  another a t y p i c a l  f ea tu re .  
t h i s  t ime  no e x i s t i n g  s i n g l e - u n i t  generat ing f a c i l i t i e s  which would approach 
f i ve-g igawat t  capac i t y .  
borhood o f  1 t o  1.5 g igawat ts  (1,500 megawatts). M u l t i - u n i t  f a c i l i t i e s  
f requen t l y  r u n  between two and th ree  g igawat ts  and a t  l e a s t  one such m u l t i -  
u n i t f a c i l i t y  has been proposed w i t h  more than f i v e  g igawat t  capac i t y  ( t h e  San 
Joaquin Nuclear Plan, f o r  t h e  Los AnFeles Department o f  Water and Power). I n  
these cases however, as i n  the  case o f  t h e  proposed energy park, the  i n d i v i d u a l  
genera t ing  u n i t s  a re  much smal le r  than f i v e  g igawat ts .  The use o f  several u n i t s  
r a t h e r  than a s i n g l e  generat ing u n i t  t o  produce an equ iva len t  ou tpu t  tends t o  i m  
prove r e 1  i a b i  1 i ty  and reduce reserve  requirements. 
There a re  a t  
Typ ica l  s izes f o r  new o r  planned u n i t s  a re  i n  t h e  neigh, 
Much o f  t he  e x i s t i n a  r e g u l a t i o n  of power p l a n t  s i t i n g  and operat i~on dea ls  w i t h  
a i r  and water q u a l i t y  and o the r  environmental c o n t r o l s .  
fea tures  o f  t h e  SPS i s  t h a t  i t  has no apparent adverse impact on e i t h e r  a i r  
q u a l i t y  o r  water q u a l i t y .  Therefore, SPS rectennas may pose few problems i n  
these two t r a d i t i o n a l l y  s e n s i t i v e  areas o f  r e g u l a t i o n .  
The l a r g e  c a p i t a l  requirements associated w i t h  SPS a l s o  d i s t i n g u i s h  i t  from 
o the r  power p lan ts .  
p o r t a t i o n ,  and power t ransmiss ion  from o r b i t ,  t he re  i s  s t i l l  an estimated c o s t  
One of t he  unique 
Igno r ing  t o t a l l y  t he  c o s t  o f  t h e  s a t e l l i t e ,  space t rans -  
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of approximately $2.5 b i l l i o n  f o r  each rectenna s i t e .  
maximum costs i n  t h e  neighborhood o f  $1-2 b i l l i o n  f o r  l a r g e  m u l t i - u n i t  p lan ts ,  
now under considerat ion.  
Th is  compares w i t h  t o t a l  
The s i t u a t i o n  w i t h  respect  t o  t h e  fund ing  and sponsorship o f  new power-generation 
technology i s  a l so  very unc lear .  The key i ssue  here  i s  governmental Support 
f o r  i n i t i a l  cons t ruc t i on  o f  generat ing f a c i l i t i e s ,  o t h e r  than small  p ro to type  
f a c i l i t i e s ,  which because o f  new and unce r ta in  technology, cannot y e t  be f u l l y  
p r i v a t e l y  financed. A t  t h e  moment, t h e  s t a t e s  a re  t a k i n g  l i t t l e  if any r o l e  
i n  t h i s  type of funding support.  
i nc reas ing  f i s c a l  c o n s t r a i n t ,  hope t h a t  t h e  federa l  government w i l l  suppor t  
whatever the  u t i l i t i e s  do no t  fund themselves. 
Apparent ly ,  many s t a t e  r e g u l a t o r s ,  faced w i t h  
INADEQUACIES OF E X I S T I N G  REGULATION WITH RESPECT TO THE SPS 
As noted i n  t h e  Sect ion V I ,  Key Issues, t h e  need f o r  reg iona l  coo rd ina t i on  O f  
power p l a n t  r e g u l a t i o n  i s  a l ready  emerging as formal power pools  and o the r  power 
shar ing  arrangements evol ve. 
Perhaps one o f  the  most s a l i e n t  fea tures  o f  s t a t e  and l o c a l  r e g u l a t i o n s  i s  t h e  
f a c t  t h a t  they evolve o r  develop i n  response t o  need; t h i s  i s  p a r t i c u l a r l y  t r u e  
of phys ica l  regu la t i on .  For example, p r i o r  t o  t h e  emergence o f  a i r  o r  water 
q u a l i t y  problems, no r e g u l a t i o n s  were created.  These r e g u l a t i o n s  have developed 
i n  response t o  the  need f o r  them mani fested p a r t l y  by p u b l i c  o u t c r y  i n  i n d i -  
v idua l  s ta tes  and p a r t l y  by t h e  passage of  federa l  l e g i s l a t i o n  mandating concern 
over these problems. 
dea l i ng  w i t h  t h e  s p e c i f i c  problems c rea ted  by t h e  SPS. 
It may be argued t h a t  e x i s t i n g  r e g u l a t o r y  frameworks a r e  inadequate t o  deal 
even w i t h  e x i s t i n g  power p l a n t  s i t i n g  and f a c i l i t y  r e g u l a t i o n .  
t h i s  a re  the  increased delays i n  t h e  approval process, and t h e  very l i m i t e d  
success of  attempts a t  one-stop shopping designed t o  reduce t h e  complex i ty  and 
t ime of  processing. There i s  ex tens ive  j u r i s d i c t i o n a l  c o n f l i c t  among var ious  
agencies even a t  t h e  s t a t e  l e v e l ,  and f u r t h e r  c o n f l i c t  between fede ra l  and s t a t e  
agencies. 
As y e t  t h e r e  has been no need f o r  a body o f  regu la t i ons  
Evidences of 
PROSPECTS FOR FURTHER FEDERAL INVOLVEMENT 
Another element which makes c u r r e n t  r e g u l a t o r y  processes i n a p p l i c a b l e  t o  t h e  
SPS and inadequate t o  deal w i t h  i t  i s  the  prospect  and, arguably  t h e  necess i ty ,  
f c r  f u r t h e r  federa l  involvement i n  energy f a c i l i t y  r e q u l a t i o n .  Th is  research 
suggests the need and p o t e n t i a l  f o r  f e d e r a l l y  mandated s t a t e  coo rd ina t i on  o f  
1 and use and energy p lanning (66,77,81) . The prospects  f o r  vo lun ta ry  coord ina-  
t i o n  o f  these two p rev ious l y  un re la ted  func t i ons  do n o t  seem t o  be p a r t i c u l a r l y  
encouraging. I t  may w e l l  be, as i n  t h e  case o f  water  and a i r  q u a l i t y ,  t h a t  a 
federal mandate r e q u i r i n g  such coo rd ina t i on  as a c o n d i t i o n  o f  approval o r  
funding may be the  necessary c a t a l y s t  t o  e f f e c t  t h i s  c r i t i c a l  o b j e c t i v e .  
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When federa l  government makes t h i s  commitment, i t  should increase conf idence i n  
new technology f o r  power generat ion on the p a r t  o f  both u t i l i t i e s  and t h e i r  
regu la to rs .  Without such a federal  comnitment , f i s c a l  conservat ism and 
techno log ica l  u n c e r t a i n t y  w i l l  combine t o  r e i n f o r c e  tendencies towards re luctance 
and r isk-avoidance i n  dea l ing  w i t h  r a d i c a l  new power generat ion technologies.  
This  re luc tance c u r r e n t l y  i n h i b i t s  even general specu la t ion  on the  SPS a t  a l l  
l e v e l s  o f  s t a t e  and l o c a l  r e g u l a t i o n .  I f  n o t  reso lved i n  t h e  e a r l y  phases of 
SPS development, i t  cou ld  a l s o  pose a ser ious obs tac le  t o  t h e  r e g u l a t o r y  planning 
needed t o  accomnodate t h e  SPS. 
-39- 
V I .  KEY REGULATORY SSUES I N  THE REGULATION OF SPS 
S I T I N G  AND FACILITY REGULATION 
Central  i z a t i o n  
There i s  evidence o f  a t r e n d  toward t h e  cons t ruc t ion  o f  r e l a t i v e l y  few, b u t  
extremely la rge ,  f a c i l i t i e s  s i t e d  i n  l o c a t i o n s  remote f rom l o a d  centers .  
many p a r t s  o f  t h e  country ,  t h i s  apparent t rend runs d i r e c t l y  counter  t o  s t a t e d  
r e g u l a t o r y  p o l i c i e s  promoting d e c e n t r a l i z a t i o n .  P r i o r  unchecked growth on t h e  
p a r t  o f  u t i l i t i e s ,  processing and techno log ica l  economies o f  sca le and 
i n c r e a s i n g l y  reg iona l  power d i s t r i b u t i o n  have a1 1 c o n t r i b u t e d  t o  c e n t r a l i z a t i o n .  
I n  
P a r t  o f  the  explanat ion l i e s  i n  the  h i s t o r y  o f  unchecked growth on t h e  p a r t  o f  
the  u t i l i t i e s .  
have tended t o  increase i n  s ize,  genera l l y  unchecked by r e g u l a t o r y  r e s t r i c t i o n s .  
For many years bo th  t h e  PUCs and t h e  e l e c t r i c  u t i l i t i e s  have apparent ly  assumed 
t h a t  t h e  f u t u r e  power p l a n t s  w i l l  be bigger than e x i s t i n g  ones (132). 
H i s t o r i c a l l y ,  u t i l i t i e s  wer2 ab le  t o  j u s t i f y  increases i n  p l a n t  s i z e  by t a k i n g  
advantage o f  economies o f  sca le and cont inu ing  t o  p rov ide  low-cost e l e c t r i c i t y .  
Large, investor-owned f a c i l i t i e s  have gene,rally dominated and 
Another f a c t o r  i n  the  economies o f  sca le i s  r e l a t e d  t o  the  cos t  of p r o v i d i n g  
the i n f r a s t r u c t u r e s  associated w i t h  conventional power p lan ts .  I n  o rder  t o  
comply w i t h  a i r  and water q u a l i t y  standards, more and more water has been neces- 
sary.  Once a water  supply has been located and/or developed t h e r e  i s  a n a t u r a l  
tendency t o  p lace  a d d i t i o n a l  u n i t s  near t h a t  source. S i m i l a r l y ,  if c o n s t r u c t i o n  
of t h e  f i r s t  u n i t  r e q u i r e d  a new r a i l  l i n e  o r  highway, i t  seems n a t u r a l  t o  b u i l d  
a d d i t i o n a l  u n i t s  a t  the same l o c a t i o n  t o  avoid t h e  r i s k  of d u p l i c a t i n g  t h e  
same c o s t  and e f f o r t  els.ewhere. 
Technological  innovat ions i n  t h e  cons t ruc t ion  of e l e c t r i c a l  generat ing f a c i l -  
i t i e s ,  together  w i th  t h e  a b i l i t y  t o  buy c e r t a i n  p a r t s  of the  p l a n t  "o f f  t h e  
she l f "  have also tended t o  cont inue the t rend toward l a r g e  c e n t r a l i z e d  i n s t a l l a -  
t i  ons. 
The process ing maze which has sprung up around environmental c o n t r o l s  and qual -  
i ty-of -1 i f e  concerns has r e s u l t e d  i n  an a t t i  tude charac ter ized  by the  saying 
t h a t  "We m i g h t  as w e l l  be hung f o r  a sheep as a lamb," o r  t h a t  (because of the  
d i f f i c u l t i e s  invo lved)  i t  i s  l o g i c a l  t o  ask f o r  "more" w i t h  each a p p l i c a t i o n  
( 1  34,132). 
Some of t h e  s t a t e  s i t i n g  l e g i s l a t i o n  seems t o  have informal "b ias"  toward cen- 
t r a l i z a t i o n  which develops from the  process a p p l i c a t i o n  i t s e l f .  
n a t u r a l  break i n  the  p e r m i t t i n g  process f o r  e l e c t r i c a l  generat ing p lan ts :  
approval  o f  t h e  l o c a t i o n  and approval o f  the f a c i l i t y .  The l o c a t i o n  invo lves  
zoning, purchase o f  t h e  land, a i r  and water q u a l i t y  cons iderat ions,  water de- 
l i v e r i e s ,  and o t h e r  i n f r a s t r u c t u r e .  
i n v o l v e s  s a f e t y  aspects o f  cons t ruc t ion ,  p o l l u t i o n  abatement, and opera t ing  pro-  
cedures ( 1  32). 
There i s  a 
The approval f o r  the  f a c i l i t y  u s u a l l y  
Because so many of  the d i f f i c u l t  quest ions are  reso lved i n  the  s i t e  s e l e c t i o n  
process, i t  seems l o g i c a l  f o r  a u t i l i t y  t o  p l a n  f o r  a d d i t i o n a l  u n i t s  a t  t h e  same 
s i t e  and thereby avo id  hav ing t o  deal w i t h  the  issues a t  another l o c a t i o n  when 
another u n i t  i s  needed (132). 
Among t h e  be l lwether  s ta tes ,  F l o r i d a  has a b ias  toward c e n t r a l i z a t i o n  i n  t h a t  
i t  encourages request ing  approval f o r  u l t i m a t e  capac i t y  when app ly ing  f o r  s i t e  
c e r t i f i c a t i o n  (132). I n  C a l i f o r n i a ,  by d i v i d i n g  t h e  process i n t o  the  No t i ce  
o f  I n t e n t i o n  (NOI) and A p p l i c a t i o n  f o r  C e r t i f i c a t i o n  (AFC) phases, t he  same 
s o r t  of t h ing  i s  encouraged (135). Connect icu t ' s  planned f a c i l i t i e s  a re  i n  
u n i t s  o f  1,000 M W  w i t h  two o r  t h ree  i n  the  same l o c a t i o n  (115). 
Although there seems t o  be a l o t  o f  research i n  develop ing a l t e r n a t i v e  and 
cheaper methods of producing e l e c t r i c i t y ,  no th ing  has been developed t h a t  can 
prov ide  s u f f i c i e n t  capac i t y  t o  j u s t i f y  a u t i l i t y ' s  pursu ing  it. 
n a t i v e  sources of e l e c t r i c i t y  have n o t  y e t  proven t o  be as economical. 
Fur ther ,  a l t e r -  
The regu la to ry  i n s t i t u t i o n s  as they are  es tab l i shed  a re  n o t  appropr ia te  f o r  
implementing "appropr ia te  technology" s o l u t i o n s  t o  energy problems (132). 
l y  i n d i v i d u a l i z e d  methods o f  p r o v i d i n g  energy ( i n d i v i d u a l  s o l a r  water heaters ,  
s o l a r  c o l l e c t o r s  f o r  p r o v i d i n g  e l e c t r i c i t y ,  e t c . )  a re  n o t  a customary p a r t  of 
t he  p lanning o f  t he  a r t i c i p a n t s  i n  the  process (PUCs, Energy Off ices and the  
u t i  1 i t i e s  themselves P . 
High- 
L i m i t a t i o n s  on l o c a l  and even reg iona l  resources r e q u i r e d  f o r  power p l a n t s ,  
e.g., water and land, tend t o  d r i v e  t h e  s i t i n g  o f  l a r g e  aggregations o f  p l a n t s  
towards areas where these resources are  a v a i l a b l e  and a re  most e a s i l y  assembled. 
Such areas a r e  o f ten  d i s t a n t  from p ro jec ted  l oad  centers  (66) .  
There are,  however, i n d i c a t i o n s  o f  t rends  toward d e c e n t r a l i z a t i o n  o f  energy 
f a c i l i t i e s ,  bu t  these appear t o  be more i n  t h e  area o f  p o l i c y  than implementa- 
t i o n .  For example, as more m u n i c i p a l i t i e s  take  on p r i v a t e  u t i l i t y  f unc t i ons  
i n  o r d e r  t o  en joy  t h e  g rea tes t  degree o f  j u r i s d i c t i o n a l  f l e x i b i l i t y  and 
a u t h o r i t y ,  t h e  u n i t s  b u i l t  w i l l  tend t o  be smal le r .  
S ta te  Energy P o l i c y  o f f i c e s  a re  o f t e n  more concerned w i t h  energy conserva t ion  
than i n  planning generat ing f a c i l i t i e s  (66 ) .  Many s t a t e s '  p o l i c i e s  now f a v o r  
d e c e n t r a l i z a t i o n  as a means o f  avo id ing  l a r g e  sources o f  p o l l u t i o n  and as a 
method o f  s o l v i n g  t h e  ques t ion  o f  r e l i a b i l i t y  (66,13). 
r e l i a b i l i t y  i s  t h a t  t h e  smal le r  t h e  average u n i t  s i z e ,  t h e  more r e l i a b l e  t h e  
t o t a l  system (115). 
made t h e  negat ive e f f e c t s  more v i s i b l e  and the re fo re  t o  many, more ob jec t i onab le  
The p o l i c y  o f  smal le r ,  decen t ra l i zed  e l e c t r i c a l  genera t i ng  f a c i l i t i e s  i s  a l s o  
cons is ten t  w i t h  the  general t r e n d  i n  p o l i c i e s  toward "develop ing a l t e r n a t i v e  
energy sources." There i s ,  however, no i n d i c a t i o n  t h a t  any at tempt  i s  be ing  
made t o  implement these p o l i c i e s  i n  an economical and r a t i o n a l  way. And 
f i n a l l y ,  Pub l ic  U t i l i t y  Commissions i n  some s t a t e s  a r e  beg inn ing  t o  t h i n k  t h a t  
l a rge ,  cen t ra l i zed  f a c i l i t i e s  a re  undes i rab le  (134) .  
The t r e n d  i n  
Furthermore, t h e  growth i n  t h e  s i z e  o f  f a c i l i t i e s  has 
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Perhaps the most d i f f i cu l t  and frustrating problem facing s t a t e  energy planners 
i s  the need to  prepare long-range plans i n  the absence of an art iculated national 
energy policy. Choices made a t  the Federal level could help sharpen the current 
indecisive state-level approach toward developing new technologies. 
because of the reactive, rather than creative, nature of many s t a t e  agencies, 
conservation and a1 ternative-energy programs often seem to  make slow headway; 
Federal leadership could accelerate such effor ts .  
Perhaps 
Federal decisions, or indecision, affecting oi l  imports, balance of trade i n  
the area of agriculture, weapons, e tc . ,  and natural gas deregulation are examples 
of the uncertain Federal atmosphere ( 4 7 ) .  Lack of Federal assistance toward 
the developing techno1 ogies is another area of concern. 
Ut i l i t i es  are l ikely t o  p l an  the development o f  energy f a c i l i t i e s  i n  directions 
where the regulatory environment i s  favorable -- yet another indication t h a t  a 
coordinated policy is desirable. Due t o  the increasing financial controls by 
the PUCs,.a u t i l i t y ' s  na tura l  response toward energy p lann ing  
proposal has the best chance of implementation. 
i s  t o  ask w h a t  
After the recent experiences w i t h  nuclear generating f a c i l i t i e s ,  i t  i s  unlikely 
that the u t i l i t i e s  will enter new areas without assurances that  their  invest- 
ments will come to  fruit ion (79) .  
New Techno1 ogy 
There are two aspects of the current environment which tend to  affect  the devel- 
opment of viable alternative methods of generating electr ic i ty .  The f i r s t  issue 
i s  the l imi t ed  availabil i ty of funds  t o  implement new technologies and second 
is  the extent to  which the existing regulatory framework is  fdvorable or hosti le 
t o  that  technology.' 
Another disincentive toward the development of new technology for a1 ternate 
energy sources is the question of re l iabi l i ty .  
develop a new source of e lec t r ic  generation, i t s  re l iab i l i ty  would i n i t i a l l y  
be i n  question u n t i l  a body of experience i n  operation and maintenance had 
been accumulated. 
t o  the customers, the u t i l i t y  m i g h t  have t o  provide additional reserve 
capacity using more conventional technologies. 
beginning t o  enter the arena o f  limiting reserve capacity, and i t  i s  too early 
t o  t e l l  how they will react to  a single f ac i l i t y  of the s ize  of a rectenna. 
I f  an e lec t r ic  u t i l i t y  were to  
In  order t o  assure that sufficient power will be available 
Rate regulators are Just 
1 
These issues have been covered i n  greater detail i n  Section V (Limited 
Appl icabi 1 i ty of Present Regulatory Framework). 
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S i t e  S ize  
The r e l a t i o n s h i p  between l a n d  use p lann inu  and t h e  c o n s t r u c t i o n  o f  an enerqy 
f a c i l i t y  i s  a c r i t i c a l  one. Local c o n t r o l  o f  l a n d  and i t s  uses i s  a funda- 
mental aspect o f  t h e  s t a t e ' s  r i g h t s  issire, and beyond t h a t ,  o f  t he  r i g h t s  of 
l o c a l  j u r i s d i c t i o n s  t o  decide the  development o f  t h e i r  own neighborhoods. 
coord ina ted  p lanninq occurs whereby l a r g e  areas a re  s e t  as ide  f o r  p o t e n t i a l  
rectenna uses f a r  i n  advance o f  ac tua l  p r o j e c t  implementation, some b i t t e r ,  
t ime consuminq and expensive b a t t l e s  cou ld  ensue. 
Unles: 
The t rend  toward l a r g e r  l and  requirements f o r  energy f a c i l i t i e s  i s  w e l l  docu- 
mented ( 7 7 , 7 9 ) ,  and i s  imp1 i c i t  i n  t h e  t r e n d  toward c e n t r a l i z a t i o n  mentioned 
above. 
t h i n g  c u r r e n t l y  under cons idera t ion ,  and o n l y  the  energy parks a r e  comparable 
(approx imate ly  63,000 acres o r  262 sq. km). Accumulating s u f f i c i e n t  l and  f o r  
these parks does n o t  appear t o  have been considered a major problem by e i t h e r  
the  researchers o r  the  rev iewers o f  t he  concept. Recommendations f o r  coord i -  
nated l and  use and enerqy p lann inq  seem t o  have been the  most cons is ten t  
response t o  the issue.  
However, t he  l a n d  requirements f o r  t h e  SPS rectenna a re  fa r  beyond any- 
Remoteness 
As aibLu- -  
toward p lac inq  f a c i  I I L , r -  ' l o c a t i o n s .  Une d r i v i n g  f o r c e  behind t h i s  
t r e n d  i s  t h e  need t o  comply w i t h  a i r .  q u a l i t y  standards. Obta in ing  approval f o r  
new source p o l l u t i o n  permi ts  i s  c e r t a i n l y  e a s i e r  i n  areas remote f rom urban 
centers .  Fur ther ,  as power pools  develop. they  a r e  i n  a p o s i t i o n  t o  choose 
s i t e s  from a l a r g e r  l and  base so t h a t  t h e  p l a c i n a  o f  ac tua l  genera t ion  p l a n t s  
w i l l  tend t o  be f u r t h e r  f rom the  customer i f  an unpopulated s t a t e  i s  a member 
o f  the  poo l .  I n t e r s t a t e  pools may a l s o  develop i n  o rde r  t o  take  advantage of 
one s t a t e ' s  (e.g., Wyoming's) w i l l i n q n e s s  t o  pe rm i t  genera t ing  f a c i l i t i e s  (132) .  
4 r r  t h e  s e c t i o n  on c e n t r a l i z a t i o n ,  t h e r e  i s  a concurrent  t r e n d  
The response of the  e l e c t r i c  u t i l i t y  r a t e  r e q u l a t o r s  t o  i n t e r s t a t e  power pools  
i s  o n l y  beginn ing t o  emerge. 
d i c t i o n  over  u t i l i t y  comanies .  
example, has r e c e n t l y  r u l e d  t h a t  Ca l i fo rn ia -based u t i l i t i e s  must o b t a i n  PUC 
approval and demonstrate need be fo re  b u i l d i n g  p l a n t s  o u t  o f  s ta te .  
u t i l i t i e s ,  however, a re  responding t o  a growing t r e n d  toward p lann ing  out -of -  
s t a t e  p r o j e c t s  because o f  t h e  moratorium on nuc lea r  p l a n t s  i n  C a l i f o r n i a  and 
because of s t r i c t  a i r  and water p o l l u t i o n  requi rements (25) .  
The s t a t e s  appear t o  be i nc reas ing  t h e i r  j u r i s -  
The C a l i f o r n i a  P u b l i c  U t i l i t i e s  Commission, f o r  
C a l i f o r n i a ' s  
The Texas Pub l i c  U t i l i t y  Commission a l s o  main ta ins  t h a t  i t  has the  r i q h t  t o  con- 
t r o l  ou t -o f - s ta te  c o n s t r u c t i o n  by i t s  u t i l i  t i e s .  The E l  Paso E l e c t r i c  Company 
has f i l e d  an appeal w i t h  the  d i s t r i c t  c o u r t  over  a Texas PUC r u l i n g  i n  Ar izona.  
The Company's arqument i s  t h a t  the  PUC has no j u r i s d i c t i o n  i n  t h a t  s t a t e .  The 
concept t h a t  a s t a t e  can a f f e c t  a u t i l i t y  company's p r a c t i c e s  i n  another  s t a t e  
has far - reaching i m p l i c a t i o n s ,  e s p e c i a l l y  i n  regard  t o  the  SPS ( 2 5 ) .  
S i t i n g  and Land Use P o l i c i e s  
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The following quote i s  from the l i terature  on energy parks: 
Calls for  more and better planning are commonplace among the 
plethora of studies competing for  attention on governmental 
bureaucracies.. . .The kinds of institutional problems posed by 
s i t ing of energy facil  i t i e s ,  whether dispersed (energy) centers, 
nuclear o r  nonnuclear, are forcing a recognition of the need 
f o r  a better meshing together of the planning effor ts  of the 
several levels of government (66) .  
As a key element of the land use planning process, power 
plant s i t ing ac t iv i t ies  have become a means t o  an end. 
have realized t h a t  the location of energy f ac i l i t i e s  may well 
determine where people l ive,  the s i t e  of recreational f ac i l i -  
t i e s  and industrial complexes, as well as trade-offs involved 
when land i s  committed t o  a specific purpose for many years (81). 
States 
As the size of our electrical  generating system grows in the United States, 
conflict  over the same land increases proportionate1.y. In  fac t ,  as one report 
suggests, "the occasions increase more than proportionately, for the land uses 
underlying ( the)  conflicting pr ior i t ies  are also growing, making the claims on 
l a n d  suitable for multiple uses more serious from a l l  sides" ( 7 9 ) .  
The Berkeley Energy Facility Siting (BEFS) Study categorizes approaches to  land 
use question on a state-by-state basis. 
approach t o  s i t e  bank ing .  
planning t h a t  can occur between a u t i l i t y ,  a licensing agency and the public. 
In i t s  idealized form, the decision process would be comprehensive and wculd 
begin well in advance of construction. A number of s i t e s  would be proposed by 
the u t i l  i t y ,  considered, and approved by a l l  cognizant agencies. When the 
u t i l i t y  needs a new p l a n t ,  i t  takes a location "off the shelf ," with the 
assurance t h a t  the si te-related 1 icensing and permi t t i n g  d i f f icu l t ies  have 
a1 ready been resolved (79) .  
The methods range from a case-by-case 
The l a t t e r  is  the most specific type of advanced 
The State of Maryland legislation mandates an  extensive research program for  
continuing s i t e  evaluation and related environmental and land use considerations 
Using t a x  monies, the s t a t e  purchased some land i n  advance of any requests by 
ut i l  i t i e s  for s i t ing approval, conducted the appropriate research and designated 
the s i t e  as suitable for energy development. When a u t i l i t y  applied to  the 
s t a t e  for  an energy f ac i l i t y ,  Maryland designated the approved location as the 
company's s i t e ,  more or less  as a f a i t  accompli. 
was unhappy w i t h  the lack of involvement, bo th  in the choice of location and i n  
the price negotiations. 
be avoided by this  method of s i t ing energy f a c i l i t i e s  (79, 77) .  
A similar situation occurred in Florida. 
reluctant to name specific pieces of land in their  Ten Year Site plans because 
they fear  resulting land speculation and r ising prices (79 ) .  
Unfortunately, the u t i l i t y  
Further, i t  was n o t  convinced t h a t  l i t igat ion could 
The u t i l i t i e s  in t h a t  s t a t e  are now 
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Therefore, a l though proper zoning and/or l a n d  use des ignat ion  i s  encouraged i n  
the  l i t e r a t u r e  on energy f a c i l i t i e s  s i t i n g ,  a p r a c t i c a b l e  procedure has y e t  t o  
be developed (77, 79).  
vary. 
be a problem unless the  s t a t e  i t s e l f  opposes t h e  rectenna. I f  i t  can be proven 
t h a t  t h e  SPS i s  compat ib le w i t h  a g r i c u l t u r a l  uses, and i f  the  s t a t e  encourages 
var iances by t h e  l o c a l  m u n i c i p a l i t i e s ,  t h e r e  should be no major d i f f i c u l t y .  
However, if the land requirements a re  so l a r g e  t h a t  smal l ,  pr ivate ly-owned par-  
c e l s  become invo lved and the  p u b l i c  a t t i t u d e  toward microwaves has n o t  changed, 
d i f f i c u l t i e s  could a r i s e .  
SPS conformance w i t h  l a n d  use p lann ing  w i l l  obv ious ly  
On parce ls  of s t a t e  o r  federal ly-owned l a n d  conformance i s  u n l i k e l y  t o  
J u r i s d i c t i o n a l  Conf 1 i c t s  
There are  t w o  l e v e l s  o f  p o t e n t i a l  c o n f l i c t s  between j u r i s d i c t i o n s  i n  regard t o  
the  l i c e n s i n g  o f  an SPS rectenna f a c i l i t y .  
F i r s t  of a l l ,  t h e r e  may be problems w i t h i n  a s t a t e  r e s u l t i n g  f rom the  l a c k  of 
c l a r i t y  w i t h  which each o f  t h e  f u n c t i o n a l  c lasses o f  r e g u l a t i o n s  i s  mandated t o  
s p e c i f i c  agencies o r  departments. I f  a p p l i c a t i o n  were made, today, f o r  
approval o f  a rectenna s i t e ,  i t  might  prove d i f f i c u l t  t o  d iscover  the  cognizant  
agencies. Further, i f  exact  a p p l i c a b i l i t y  o f  s i t i n g  l e g i s l a t i o n  o r  c o n s t r u c t i o n  
approval were pursued, i t  would probably  be found t h a t  no e x i s t i n g  l e g i s l a t i o n  
a p p l i e s  t o  the placement o r  c o n s t r u c t i o n  of  a rectenna. These Droblems are  
reviewed a t  leng th  i n  severa l  o f  the  references (3, 12, 47, 64,'66, 79, 81, 89, 
103, 123). 
The second source of p o t e n t i a l  j u r i s d i c t i o n a l  c o n f l i c t  i s  the  l a c k  o f  frame- 
work f o r  r e g u l a t o r y  response a t  t h e  i n t e r s t a t e  l e v e l .  
and associat ions develop, t h e r e  must be a p a r a l l e l  s e t  o f  r e g u l a t o r y  agencies 
t o  deal  w i t h  them. 
the var ious  s tud ies on the  energy park concept which seem t o  sum up bo th  the  
problem and a p o s s i b l e  response: 
As r e g i o n a l  power pools  
The f o l l o w i n g  a r e  two o f  t h e  conclus ions which r e s u l t e d  from 
Among the a r r a y  o f  i n s t i t u t i o n a l  problems t h a t  would have t o  
be solved i n  order  t o  implement t h e  energy park concept, t h e  
issue of m u l t i - l e v e l  government o r g a n i z a t i o n  t h a t  would have 
t o  be developed appears t o  be t h e  most d i f f i c u l t .  
f o r  reg iona l  s t r u c t u r e s  i n v o l v i n g  f e d e r a l  i n i t i a t i v e s  and 
suppor t  and major s t a t e  involvement i s  s t r o n g l y  i n d i c a t e d .  
The need 
The NAPA (Nat ional  Academy o f  Pub1 i c  A d m i n i s t r a t o r s )  Panel 
noted t h a t  a t  the  present  stage of  i n v e s t i g a t i o n  i n t o  t h e  broad 
range of i n s t i t u t i o n a l  cons idera t ions ,  o p p o r t u n i t i e s  f o r  poten- 
t i a l  benef i ts  r e a l i z a b l e  through the  energy park concept appear 
t o  outweigh the p o t e n t i a l  disadvantages by a s u b s t a n t i a l  margin (64) .  
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FINANCIAL AND RATE REGULATION 
An extended and detailed consideration of the rate-making process as i t  will 
apply to  the SPS i s  not warranted a t  this  time. The huge capital comnitments 
and h igh  degree of technological uncertainty regarding the system clearly demand 
that new financial -ownership-management structures be evolved before i t s  develop- 
ment and operation. These new structures, or scenarios, will necessarily 
involve an entirely new type of interaction with s t a t e  financial regulation of 
u t i l i t i e s .  I t  may even be, for example, that  the systems will be largely 
exempt from such regulation, as a consequence of federal ownership or specific 
statutory exemption on the p a r t  o f  the U.S. Congress. Whatever i t s  management- 
ownership structure, however, i t  is quite probable that  the SPS will function 
as a purveyor of b u l k  power. The present electrical  u t i l i t i e s  and/or consortia 
made up of such u t i l i t i e s  would be the buyers of such power. 
very brief analysis of ra te  regulation has been based on the assumption t h a t  
the u t i l i t i e s  would i n  f ac t  be buying the power and perhaps providing a l l  or 
part of the ground f ac i l i t i e s .  
The following 
The potential interaction of the  state--through i t s  existing rate regulatory 
process--and the electr ical  u t i l i t i e s  could have three significant characteris- 
t i cs .  These are: 
1 .  The involvement of regulatory authorities i n  authorizing 
the purchasing u t i l i t i e s  to  make commitments for  sub- 
stantial  capacity from the SPS operating ent i ty ,  well i n  
advance of the operational phase of the system. 
2. The willingness of the regulatory authorit ies to  permit, 
and/or incorporate i n  the rate base, those front-ended 
expenditures that  migh t  be required o f  the u t i l i t i e s  to 
develop appropriate land f ac i l i t i e s  i n  anticipation of 
SPS-del i vered power. 
3 .  The poss ib i l i ty  of u t i l i t i e s  being asked to  pay for a 
"place i n  line" and, in some form, to  contribute t o  a 
consortium or other ent i ty  that would operate the land  
f a c i l i t i e s  of SPS power. ( I t  i s  assumed that  regu- 
la tors  would be asked t o  recognize this cost as p a r t  of 
the rate  base. ) 
W i t h  respect t o  a l l  three issues, the  probable response of most s ta te  regulatory 
authori t ies  would be overwhelmingly negative a t  the present time. 
h i g h  degree of resistance t o  inc lus ion  o f  CWIP as part of the rate base (as 
noted i n  Section 111, E x h i b i t  1 and discussion). 
well be even longer than the lead time for current power plants, so that the 
question of such a1 lowances becomes even more important. 
There i s  a 
The lead time for  the SPS may 
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The problem i s  s i g n i f i c a n t l y  exacerbated by t h e  f a c t  t h a t  i t  w i l l  be c r i t i c a l  
f o r  the  sponsor e n t i t y  o f  t h e  SPS t o  ge t  commitments f rom purchasina u t i l i t i e s  
w e l l  i n  advance o f  ac tua l  ope ra t i on  o f  t h e  SPS. Without  such commitments, i t  
might  w e l l  be t h a t  u t i l i t i e s  would proceed t o  develop t h e i r  a l t e r n a t i v e  sources 
of power, which would then become redundant and/or compet i t i ve ,  and would 
f u r t h e r  reduce the  p r o f i t a b i l i t y  o f  u t i l i t i e s .  
I n  conversat ion w i t h  t h e  s ta f f  of an economic r e g u l a t o r y  a d m i n i s t r a t i o n  o f  t h e  
Department of Energy, c e r t a i n  observat ions were made w i t h  respec t  t o  these 
issues. 
u t i 1  i t i e s  may be genera l l y  cha rac te r i zed  by r i s k ,  avoidance, an unwi l l ingness  t o  
depar t  from es tab l i shed precedents, and res i s tance  t o  encouraging u t i l i t i e s  t o  
speculate on new technology (139,140). 
SPS i s  t h a t  r e g u l a t o r y  conf i rmat ion  f o r  b u l k  power purchases i n  t h e  f u t u r e  
(and/or c o n t r i b u t i o n  of f r o n t  end c a p i t a l )  would n o t  be for thcoming w i thou t  f i r m  
guarantees t h a t  t h e  power would be d e l i v e r e d  on t ime  a t  a f i x e d  cos t .  
Most impor tant  among these was t h e  f a c t  t h a t  s t a t e  r e g u l a t i o n  o f  
The i m p l i c a t i o n  o f  t h i s  a t t i t u d e  f o r  
It would appear t h a t  the  o n l y  source o f  such guarantees i s  t he  Federal govern- 
ment. 
be v i r t u a l l y  impossib le  t o  ob ta in ,  e i t h e r  f rom t h e  u t i l i t i e s  o r  f rom those 
r e g u l a t i n g  them, p r i o r  t o  f u l l - s c a l e  ope ra t i on  and demonstrat ion of t he  SPS. 
I t  may be t h a t  t h e  proposed t ime frame f o r  an opera t i ona l  SPS i s  i napprop r ia te  
s p e c i f i c a l l y  f o r  t h i s  reason. The Federal government must t h e r e f o r e  be i n  a 
p o s i t i o n  n o t  on ly  t o  sponsor the research and development, b u t  a l s o  t o  e f f e c t i v e  
l y  guarantee the d e l i v e r e d  c o s t  o f  t he  power. 
major long- term p lann ing  on the  p a r t  o f  a regu la ted  u t i l i t y ,  p red ica ted  on the  
a v a i l a b i l i t y  o f  SPS power, must i nco rpo ra te  t h e  present  and prospec t ive  frame- 
work o f  regu la t i on .  
ment c lause p e r m i t t i n g  increases t o  be passed on t o  ra tepayers.  
I n  the  absence of such guarantees, advance commitment t o  SPS power would 
Any scenar io  which i nvo l ves  
I t must a l s o  be based on a f i r m  c o s t  and n o t  on an a d j u s t -  
RELIABILITY AND RESERVE 
The issue o f  r e l i a b i l i t y  has he re to fo re  been l a r g e l y  the  concern o f  t h e  
u t i l i t i e s ;  on ly  r e c e n t l y  have r e g u l a t o r y  agencies become invo lved .  
assure adequate e l e c t r i c a l  supply  i n  the event  o f  a l o c a l  power f a i l u r e ,  t he  
u t i l i t i e s  have h i s t o r i c a l l y  b u i l t  reserve  capac i t y .  
capac i ty  has t r a d i t i o n a l l y  been unquestioned, s ince  i t  has o r d i n a r i l y  been 
prov ided w i thout  undue increases i n  c o s t  t o  t h e  ra tepayers .  
The u t i l i t i e s  have had ample reason f o r  mainta i -n ing a h i g h  degree o f  r e l i a b i l i t y  
through redundant capac i ty .  Higher phys i ca l  p l a n t  cos ts  inc luded i n  the  r a t e  
base y i e l d  h igher  t o t a l  r e t u r n s  t o  t h e  u t i l i t y ,  s ince  t h e  regu la ted  r e t u r n  i s  
based i n  p a r t  on a percentage o f  the  r a t e  base. Fur ther ,  p u b l i c  aoodwi l l  i s  a 
na tu ra l  concern of  the  u t i l i t i e s ,  who thus have an added i n c e n t i v e  t o  keep power 
supply i n t a c t .  Moreover, i f  a b lackou t  can be t raced  t o  some n e g l e c t  on the  
p d r t  of the  u t i l i t y ,  f i n a n c i a l  l i a b l i t y  m igh t  be charged. One f i n a l  i n c e n t i v e  
i s  t h a t  u t i l i t y  personnel a re  g e n e r a l l y  engineers,  who take  p r i d e  i n  develop ing 
and main ta in ing  a system t h a t  i s  ope ra t i ona l  (132) .  
I n  o rder  t o  
The amount o f  excess 
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However, uti1 i t y  regulators began t o  probe the question of re1 iabil  i t y  a f te r  
the 1965 blackout in the U.S. northeast (and subsequent stoppages). 
are now realizing t h a t  large amounts of money invested i n  a system do nb t  
guarantee i t s  re l iabi l i ty .  
The PUCs 
Improvements in forecasting techniques are likely to  result  in lower projections 
of demand for the next decade or two. 
performing their  own loss-of-load probability calculations, they are encouraqing 
u t i l i t y  companies t o  rely more heavily on such non-capital intensive methods 
of providing re l iab i l i ty  as increased uti l ization of load management techniques 
and greater dependence on equipment re1 i a b i  1 i ty (66 ) .  
Although the PUCs are n o t  currently 
Because base load power supplies have become generally more rel iable ,  and 
because marginal increases in re l iab i l i ty  are very expensive, the regulators 
have been disallowing what they considered excesses in plant design. 
transmission 1 ines , and even additional generating units, have sometimes been 
specifically disallowed i n  approving  requests f o r  Certif icate of Public Con- 
venience; the u t i l i t y ,  in turn, i s  not  likely t o  build something not recoverable 
in i t s  rate base. This control of excess capacity could bring the PUCs into 
the forefront o f  si t ing and construction design regulation, should they choose 
t o  exercise i t .  
Extra 
Two elements in the area o f  re l iab i l i ty  relate directly t o  the SPS. 
formation of power pools allows the individual e lectr ic  companies t o  share 
reserve capacity and yet maintain a high degree of re l iab i l i ty .  
of such pools augurs well for  SPS, since a single u t i l i t y ,  and possibly even a 
single s ta te ,  would n o t  be able to  afford o r  u t i l i ze  a 5 GW rectenna. 
F i r s t ,  the 
The development 
Secondly, the larger the system to which the rectenna i s  added, the smaller i t s  
percentage of total  capacity. 
necessary t o  pick up  t h a t  capacity somewhere else immediately. The  current rule 
of thumb i s  that  a u t i l i t y  system must have "spinning reserve" equal t o  the two 
largest  f ac i l i t i e s  on l ine a t  any moment (132). 
the more spinning reserve must be available. 
If the rectenna f ac i l i t y  stops operating, i t  i s  
Thus the larger the f ac l l l t y ,  
REGIONALIZATION OF THE REGULATORY P R O C E S S  
Planning considerations mentioned here refer to p 
within a s ta te  b u t  beyond the boundaries of any s 
and organizing u t i l i t i e s  an a supra-state basis. 
parent t h a t  planning for electrical  generation i s  
t ive,  regional basis. 
The following are some of the advantages of a reg 
anninq a t  a regional level 
ngle u t i l i t y ,  and t o  planning 
I n  any event, i t  seems ap- 
more successful on a coopera- 
onal approach to planning: 
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1 .  




Changes i n  the technology of e lectr ical  generation, trans- 
mission, and distribution have resulted i n  the expansion of the 
electr ic  u t i l i t y  industry to the point where service areas de- 
termined by corporate interests  may supersede the pol i t ical  
jurisdictions and geographic boundaries of s t a t e  and  local 
governments ( 6 6 ) .  
Uti1 i t y  companies have been having d i f f icu l ty  making plans for 
new plants i n  some s ta tes ,  such as California, because of regu- 
latory-legislative barriers to  certain types of power (nuclear) 
and s t r i c t  a i r  pollution a n d  water quality standards (25). As 
i t  i s  easier  t o  build plants in some s t a t e s  t h a n  in others,  
u t i l i t y  companies will tend to combine forces and build on a 
regional basis. 
The avai labi l i ty  of land in areas where a i r  and water concerns 
are minimal tends t o  force u t i l i t y  companies t o  p l a n  f a c i l i t i e s  
according t o  those parameters rather than by proximity t o  the 
customers. 
The trends toward centralization also promote the regional i -  
zation of power generation. U t i l i t i e s  i n  one or more s ta tes  
can pool the i r  resources by buildinq a large f a c i l i t y  in a 
remote area, thus reaping the benefits outlined i n  the section 
on Centralization. 
T h e  existing regional organizations, NEPOOL,  NYPOOL and  PJM 
(New England Power Pool, New York Power Pool and Pennsylvania, 
New Jersey and Maryland Power Pool, respectively),  have had 
considerable success in organizinq and performing the 
functions of a single u t i l i t y .  
exert day-to-day control on load balancing, as well as pro- 
viding coordination of planning, reserves, s i t i ng  and 
financing of new f a c i l i t i e s .  
These formal power pools 
The National Academy of Public Administration reports t h a t :  
Pursuant t o  the FPC recomendations, reqional Electric Relia- 
b i l i t y  Councils (ERC's) were formed i n  conjunction with a 
National Electric Re1 iabil  i t y  Council ( N E R C )  representing about 
95% of t h e  nation's load capacity. Under the aegis of the N E R C ,  
and i n  response to  an FPC Order requesting annually updated data 
in twelve categories, the ERC's s u b m i t  data regarding planned 
capacity additions unit retirements, construction proqrams, e tc .  
These data are  then agqregated by the FPC and made available 
for  planning purposes; b u t  i t  should be stressed t h a t  the 
u t i l i t y  associations are voluntary i n  nature, tha t  compliance 
with the FPC i s  necessarily discretionary, and tha t  no com- 
parable government planning structure ex i s t s .  I n  f ac t ,  i n  
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recen t  years the Southern Governor's Conference has c rea ted  a 
Southern I n t e r s t a t e  Nuclear Board f o r  t he  purpose o f  a c t i n g  as 
an independent reg iona l  adv isory  body f o r  energy development, and 
the  Western Governor's Conference has fo l l owed  w i t h  the  c r e a t i o n  
o f  a s i m i l a r  Western I n t e r s t a t e  Nuclear Board; b u t  the New 
England Regional Comnission (created under T i t l e  V o f  the  P u b l i c  
Works and Economic Development A c t  o f  1965) s t a t e s  more d i r e c t l y ,  
t h a t  " A t  t he  present  t ime the re  i s  no reg iona l  government counter-  
p a r t  t o  NEPOOL (New England Power Pool) w i t h  a u t h o r i t y  t o  p rov ide  
f o r  p u b l i c  review of the NEPLAN fo recas t  (66). 
Notably absent from the i nc reas ing  t rend  toward r e g i o n a l i z a t i o n  i s  any formal o r  
in formal  s t r u c t u r e  f o r  coo rd ina t i ng  the  r e g u l a t o r y  responses o f  t he  i n v c l v e d  
s ta tes .  Two p o s s i b l e  sources f o r  formal r e g u l a t o r y  coo rd ina t i on  a re  
(1  ) vo lun tary ,  i n t e r s t a t e  agreements, and (2 )  federally-mandated r e g i o n a l  
p lanning. 
of the p a r t i c i p a t i n g  s t a t e  r e g u l a t o r y  agencies. 
such coo rd ina t i on  i s  re in fo rced  through a review o f  the Energy Center l i t e r a -  
t u r e  and i n  conversat ions w i t h  knowledgeable informants.  
these sources reveal  considerable skept ic ism about the success o f  any v o l u n t a r y  
e f f o r t s  (47,66,128,139). 
Each would r e q u i r e  e x p l i c i t  d e l i n e a t i o n  o f  r i g h t s  and o b l i g a t i o n s  o f  
Awareness of the need f o r  
A t  the same time, 
I n  1975, under a U.S. Nuclear Regulatory Commission con t rac t ,  t he  Southern 
I n t e r s t a t e  Nuclear Board (SINB) conducted a study o f  t he  f e a s i b i l i t y  and a p p l i -  
c a b i l i t y  o f  a reg iona l  approach t o  power p l a n t  s i t i n g .  The study, "The Objec- 
t i v e s  and I n s t i t u t i o n a l  Mechanisms o f  a Regional Approach t o  Nuclear Power 
P lan t  S i t i ng , "  es tab l i shed  the  v a l i d i t y  o f  a reg iona l  s i t i n g  concept and pro-  
duced a d e t a i l e d  procedure f o r  r e g i o n a l - i n t e r s t a t e  s i t e  review. Study of t he  
implementation o f  t h i s  procedure was suggested i n  the S INB r e p o r t  "Power P l a n t  
S i t i n g  i n  the Un i ted  States."  
pub l i shed as o f  t h i s  w r i t i n g .  
It i s  no t  known whether the r e s u l t s  have been 
This  c u r r e n t  t r e n d  toward r e g i o n a l i z a t i o n  of energy f a c i l i t i e s ,  w h i l e  p o s s i b l y  
c r e a t i n g  new dimensions i n  t h e  area of  r e g u l a t i o n ,  i s  l i k e l y  t o  promote t h e  
frameworks necessary f o r  developing the SPS rectennas. There appears t o  be 
a growing r e c o g n i t i o n  o f  t he  advantages i n  some system o f  p r o v i d i n g  b u l k  
power (genera t ing  p l a n t s  and transmission 1 i n e s )  under the  aegis of  1 arge, 
r e g i o n a l  o rgan iza t i ons .  Only through reg iona l  management i s  it f e a s i b l e  t o  
take f u l l  advantage o f  t h e  s i z e  o f  t h e  genera t ing  capac i t y  of a rectenna. 
INTERACTION WITH FEDERAL NATIONAL POWER G R I D  PROGRAM 
I n  1977, Senator Me tca l f  proposed the Nat ional  E l e c t r i c a l  Energy Re1 i a b i l  i t y  
and Conservat ion Ac t  (S.1991). The Department of Energy was asked t o  perform 
a study on the apparent v i a b i l i t y  o f  the n a t i o n a l  network of h igh  capac i ty ,  
e x t r a  h i g h  vo l tage l i n e s ,  more f u l l y  coordinated planning, and p o t e n t i a l  bu l k  
Supply power c o r p o r a t i o n  proposed i n  t h i s  b i l l .  The Secretary o f  Energy 
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committed t o  per form such a s tudy and assigned i t  t o  t h e  O f f i c e  o f  U t i l i t y  
Systems. 
f o r  proposal (RFP) e f f o r t  was i n i t i a t e d  i n  A p r i l  1978. 
The inhouse s tudy began i n  November 1977 and an ex tens ive  request  
Present ly  the "Nat iona l  Power G r i d  Study," represented by the  proposed major 
c o n t r a c t i n g  e f f o r t  r e s u l t i n g  f rom these s tud ies ,  i s  a t  a s t a t e  o f  ana lys i s  t h a t  
i s  somewhat analogous t o  the  s t a t e  of the  eva lua t i on  e f f o r t  f o r  t he  SPS. Many 
of t h e  issues t h a t  a re  d i r e c t l y  r e l e v a n t  t o  the  i n s t i t u t i o n a l  framework w i t h i n  
which the  SPS migh t  operate a re  a l s o  c r i t i c a l  t o  the  n a t i o n a l  power g r i d  study; 
these issues i nc lude  (1 )  t h e  need f o r  b e t t e r  coord ina t ion ,  ( 2 )  i n c r e a s i n g l y  
r e g i o n a l i z e d  supply, and ( 3 )  the  u n c e r t a i n t y  assoc iated w i t h  l ong  t ime frame. 
I n  t h i s  context ,  i t  i s  use fu l  t o  rev iew the  major o b j e c t i v e s  o f  the c u r r e n t  
study e f f o r t  i n  the  Nat ional  Power G r i d  P r o j e c t  Plan. The "Nat iona l  Power 
G r i d  Study P r o j e c t  P lan"(86)  i n d i c a t e s  t h a t  t he  ac tua l  c o n t r a c t s  f o r  t he  var ious  
p a r t s  of the s tudy are  t o  be l e t  i n  August o f  1978, the  i n d i v i d u a l  component 
con t rac ts  are t o  be completed by e a r l y  1979, and t h e  f i n a l  r e p o r t  i s  t o  be 
completed by the  second q u a r t e r  o f  1979. 
T h i r t e e n  major ob jec t i ves  c i t e d  i n  t h e  s tudy are  as f o l l o w s :  
Group 1: Develop Nat iona l  Power G r i d  Concepts and Issues 
1. Nat ional  power g r i d  concepts. 
2. Nat ional  power g r i d  issues.  
3. Publ ic ,  p r i v a t e ,  and coopera t ive  systems. 
Group 2: Bulk  Power Supply Improvement P o t e n t i a l  
4. Generation c o s t  and f u e l  conservat ion.  
5. D i v e r s i t y  u t i l i z a t i o n .  
6. Coal by w i re .  
7.  
8. Emergency t rans fers .  
Bulk power g r i d  capabi 1 i ty .  
Group 3: Technical and I n s t i t u t i o n a l  Impediments 
9. Federal and s t a t e  s t a t u t e s  and r e q u l a t o r y  p r a c t i c e s .  
10. 
11. F inanc ia l  dec i s ion  processes. 
I ndus t r y  p lann ing  and opera t i ng  processes. 
Group 4: 
12. Economic and s t r u c t u r a l  i m p l i c a t i o n s  o f  S.1991. 
13. Competit ion. 
Impact o f  Proposed L e g i s l a t i o n  
The "Technical and I n s t i t u t i o n a l  Impediments," descr ibed as Group 3, above, 
a re  d i r e c t l y  re levan t  t o  the  SPS. 
of the  present  study (a l though they s p e c i f i c a l l y  i n c l u d e  f e d e r a l  r e g u l a t i o n ) .  
To a l a r g e  ex ten t ,  they  ove r lap  the  conten t  
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Close monitoring, and possible expansion, of the results of this e f for t  may 
illuminate specific interactions w i t h  the SPS evaluation e f for t .  
While SPS is n o t  expl ic i t ly  a " b u l k  power" source a t  th i s  time, i t  i s  l ikely 
t h a t  the insti tutional and ownership arrangements required t o  f u n d  and operate 
i t  will create an ent i ty  whose primary function i s  to  se l l  b u l k  power. Further, 
the c r i t i ca l  question of re l iab i l i ty  i s  directly dependent on the size and 
extent o f  the g r i d  i n t o  which' SPS power i s  fed: the larger the g r i d ,  presumably 
the lower the extra reserve margins required tor the SPS. This l a t t e r  point 
i s  more relevantly considered under the issue of " u t i l i t y  integration." 
I n  summary, even i n  the narrow context o f  s t a t e  and local regulation, the on- 
go ing  na t iona l  power g r i d  evaluation effort  may contribute significant insights 
i n t o  the problems of regional control, jurisdictional interface, and the need 
for new insti tutions.  
problems i n  the power g r i d  study. 
All of these issues have emerged as key regulatory 
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V I  I .  "SUB-NATIONAL" POWER PLANT REGULATION I N  OTHER COUNTRIES 
SCOPE AND DEFINITION OF ANALYSIS 
I n  the  Un i ted  Sta tes  (and a few o t h e r  coun t r i es  i n  t h e  wor ld ) ,  t h e r e  a re  th ree  
de f ina te lysepara te  l e v e l s  o f  r e g u l a t i o n :  
l o c a l  (munic ipa l ) .  A l i m i t e d  l i t e r a t u r e  search as w e l l  as a general knowledge 
o f  i n t e r n a t i o n a l  p o l i t i c a l  s t r u c t u r e s  i n d i c a t e s  t h a t  t h i s  expl  i c i  ty  fede ra l  
form o f  government i s  t he  except ion  r a t h e r  than t h e  r u l e  i n  t h e  governments o f  
t h e  world. Selected European count r ies ,  Canada, and A u s t r a l i a  are somewhat 
unique i n  rep resen t ing  t r u l y  e f f e c t i v e  f e d e r a l  s t r u c t u r e s  -- these a re  among the 
few na t ions  i n  which t h e  sub-nat ional  governmental agencies, s p e c i f i c a l l y  t h e  
s t a t e  o r  province, have a degree of sovereignty adequate t o  o v e r r i d e  o r  obs- 
t r u c t  dec i s ions  o f  n a t i o n a l  po l  i c y .  
f e d e r a l ,  s t a t e  ( p r o v i n c i a l  ) and 
This  d i s t i n c t i o n  seems p a r t i c u l a r l y  s i g n i f i c a n t  i n  t h e  case where o t h e r  coun- 
t r i e s  w i l l  have a dearee o f  r e g u l a t i o n  over t h e  SPS. Although t h e r e  e x i s t s  a 
r e a l  p o s s i b i l i t y  t h a t  t h e  SPS program may become an i n t e r n a t i o n a l  r a t h e r  than 
a domestic program, t h i s  issue i s  s t i l l  being explored and the re  i s  no j o i n t  
comnitment t o  such a program, even i n  the  eva lua t i on  stages, a t  t h i s  t ime. 
sub jec t  o f  i n t e r n a t i o n a l  p a r t i c i p a t i o n  r e q u i r i n g  chanaes i n  i n t e r n a t i o n a l  o r -  
gan iza t i on  i s  being d e a l t  w i t h  i n  a separate White Paper. In t he  con tex t  o f  
t h i s  research, t h e  r e g u l a t i o n  quest ion has been narrowed t o  whether o r  n o t  
analogs e x i s t  i n  o t h e r  c o u n t r i e s  f o r  t he  s t a t e  and l o c a l  r e g u l a t i o n  o f  power 
p l a n t  s i t i n g  and opera t ion  as i t  e x i s t s  i n  t h e  Un i ted  States.  
The 
PRELIMINARY GENERAL FINDINGS 
A b r i e f  1 i t e r a t u r e  search and 1 i m i  t e d  d iscuss ion  w i t h  informed sources produced 
the  f o l l o w i n g  h i g h l y  general observations, many o f  which may be more i n  the 
na tu re  o f  i n i t i a l  surmise r a t h e r  than o f  formal conclusions: 
1. E f f e c t i v e l y  fede ra l  forms o f  n a t i o n a l  governments i n  which s t a t e  o r  
p r o v i n c i a l  e n t i t i e s  have s i g n i f i c a n t  powers t o  o b s t r u c t  o r  o v e r r i d e  
Federal dec is ions  are f a i r l y  unusual. 
2. The degree and ex ten t  o f  power 
seems much more h i g h l y  evolved 
anywhere e l s e  i n  t h e  world. 
3. What evidence the re  i s  o f  deta 
a t  any l e v e l  seem t o  be e i t h e r  
p l a n t  s i t i n g  and environmental r e g u l a t i o n  
i n  t h e  Un i ted  States than v i r t u a l l y  
l e d  r e g u l a t i o n  o f  power p l a n t s  s i t i n g  
concentrated i n  t h e  more h i g h l y  i n -  
d u s t r i a l  i z e d  coun t r i es ,  o r  l a r g e l y  o r i e n t e d  t o  r e s t r i c t i o n s  and s a f e t y  
p rov i s ions  i n  the  l o c a t i o n  of nuc lear  power p l a n t s  
4.  Notwithstanding t h e  absence o f  s t a t e  o r  p r o v i n c i a l  r e g u l a t i o n ,  t he re  
i s  a p a t t e r n  i n  t h e  more i n d u s t r i a l i z e d  na t i ons  o f  l i m i t e d  l o c a l  par-  
t i c i p a t i o n  i n  power p l a n t  s i t i n g  dec is ions .  
This  l a t t e r  p o i n t  i s  o f  p a r t i c u l a r  s i g n i f i c a n c e  s ince i t  would seem t o  co r res -  
pond much more a p p r o p r i a t e l y  t o  c i t y  o r  county l e v e l s  of r e g u l a t i o n  than t o  
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t he  p a t t e r n  of s t a t e  r e g u l a t i o n  i n  t h e  Un i ted  States.  
permi ts ,  f i r e  inspec t ions ,  conformance w i t h  l o c a l  zoning o r  l and  use codes do 
appear t o  e x i s t  i n  o t h e r  coun t r i es .  
Such t h i n g s  as b u i l d i n g  
What l i m i t e d  s p e c i f i c  data cou ld  be ob ta ined on t h i s  i ssue  i s  de r i ved  l a r g e l y  
from count r ies  be longing t o  the  Organ iza t ion  f o r  Economic Cooperation and De- 
velopment (OECD).  
REGULATORY PATTERNS I N  OECD COUNTRIES 
A p r e l i m i n a r y  l i t e r a t u r e  research i n d i c a t e d  t h a t  most power p l a n t  r e g u l a t i o n  i n  
t h e  OECD coun t r i es  i s  o r i en ted  toward r e g u l a t i o n  o f  nuc lear  power p l a n t s .  
pa ren t l y ,  except f o r  t h e  nuc lear  power p lan ts ,  no spec ia l i zed  process has 
evolved f o r  coo rd ina t i ng  l o c a l  o r  s t d t e  approvals  f o r  power p l a n t  s i t i n g s .  
Ap- 
I n  general,  the p a t t e r n  seems t o  be one o f  n o t i f i c a t i o n  and s o l i c i t a t i o n  of 
comments from l o c a l ,  i . e .  munic ipa l  a u t h o r i t i e s .  Sometimes t h e  t ransmiss ion  
of t h i s  data does go through a p r o v i n c i a l ,  departmental o r  p r e f e c t  o f f i c i a l .  
I n  general,  even i n  the  fede ra l i zed  c o u n t r i e s  o f  Europe, t h e  ve to  powers o r  
j u r i s d i c t i o n s  o f  t h e  s t a t e  o r  p r o v i n c i a l  governments a re  q u i t e  l i m i t e d .  For 
example, i n  West Germany, one o f  t h e  most h i g h l y  evolved fede ra l  governments 
i n  Europe, the law s ta tes  t h a t  reg iona l  and mun ic ipa l  a u t h o r i t i e s  "may be i n -  
vo lved i n  the  l i c e n s i n g  procedure t o  t h e  e x t e n t  t h a t  t h e i r  proper  j u r i s d i c t i o n  
i s  concerned." S i m i l a r l y ,  i n  Swi tzer land t h e  o n l y  s p e c i f i c  re fe rence t o  t h e  
Canton (p rov ince)  i s  t h a t  .the Federal O f f i c e  o f  Energy Economy must " o b t a i n  t h e  
op in ion  o f  the Canton i n  which t h e  i n s t a l l a t i o n  i s  t o  be cons t ruc ted . "  (65 )  
Cantonal a u t h o r i t i e s  a re  a l s o  respons ib le  f o r  a u t h o r i z i n g  t h e  f a c i l i t y  under 
b u i l d i n g ,  f i r e  and water regu la t i ons .  I n  Belgium, France, and t h e  Un i ted  
Kingdom, t h e  r e s p o n s i b i l i t y  f o r  approv ing a s i t e  r e s t s  w i t h  t h e  n a t i o n a l  a u t h o r i  
t i e s .  There are, however, p rov i s ions  -- mandatory i n  some cases and o p t i o n a l  
i n  o thers  --  f o r  p u b l i c  n o t i f i c a t i o n ,  p u b l i c  hearings, 
o f  op in ions  from l o c a l  government. 
and t h e  s o l i c i t a t i o n  
I n  summary, i t  would appear t h a t  even i n  t h e  very  s e n s i t i v e  area o f  nuc lea r  
regu la t i on ,  power s i t i n g  c o n t r o l  i s  n o t  n e a r l y  as h i g h l y  evolved elsewhere 
as i t  i s  i n  the Uni ted States.  Futher ,  p a r t i c i p a t i o n  on t h e  p a r t  o f  e i t h e r  
s t a t e  p r o v i n c i a l  o r  pu re l y  l o c a l  a u t h o r i t i e s  seems t o  be l a r g e l y  i n f o r m a t i o n a l  
i n  na ture  w i th  few i f  any i n d i c a t i o n s  o f  pure  ve to  power o f  t h e  type  t h a t  i s  
c h a r a c t e r i s t i c  o f  t h e  Uni ted States.  
While the p a r t i c u l a r  data source d i d  n o t  d iscuss  Canada i n  depth, t h e  p r o v i n -  
c i a l  governments have, i f  anyth ing,  g r e a t e r  autonomy i n  ma t te rs  r e l a t i n g  t o  
resources and, by extens ion,  energy than t h e  s t a t e s  i n  t h e  U.S.  Some o f  t h i s  
a u t h o r i t y  has been preempted w i t h  respec t  t o  nuc lea r  development -- an e x p l i c i  
f ede ra l  f u n c t i o n  i n  Canada. I t i s  no t  c l e a r ,  w i t h o u t  ex tens i ve  f u r t h e r  r e -  
search, what t h e  p rec i se  boundaries o f  j u r i s d i c t i o n a l  c o n t r o l  i n  t h e  mat te r  o f  
s i t i n g  non-nuclear p ro jec ts  i n  Canada. A s i m i l a r ,  bu t  even more genera l i zed ,  
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observat ion may be made w i t h  respect  t o  A u s t r a l i a ;  there,  the  var ious  component 
s t a t e s  have f a i r l y  h i g h l y  developed autonomy i n  many j u r i s d i c t i o n a l  areas. 
THIRD WORLD AND DEVELOPING NATIONS 
For the  most p a r t ,  t h i r d  wor ld  count r ies  a r e  dominated by c e n t r a l l y  planned 
economies. 
t h e r e f o r e  u n l i k e l y  t o  cause s i g n i f i c a n t  changes i n  t h e  p lans f o r  s i t i n g .  As- 
suming fu tu re  c o n d i t i o n s  s i m i l a r  t o  those e x i s t i n g  today, l o c a l  o p p o s i t i o n  i s  
1 i k e l y  t o  be sporadic o r  feeble.  
Local oppos i t ion  t o  governmental ly-approved rectenna f a c i l i t i e s  i s  
Local o p p o s i t i o n  t o  govermental ly approved f a c i l i t i e s  i s  p a r t i c u l a r l y  u n l i k e l y  
t o  be a major cons idera t ion  i n  developing c o u n t r i e s  i f  present  t rends cont inue tc 
apply. Power p l a n t  s i t i n g  i s  l i k e l y  t o  be accomplished as p a r t  o f  an o v e r a l l  
development p l a n  i n  the  l o c a l i t y  o f  t h e  rectenna s i t e .  Futhermore, concern f o r  
t h e  environment i s  g e n e r a l l y  weaker i n  these count r ies ,  and western environmen- 
t a l  cons idera t ions  are  o f t e n  regarded as an at tempt  t o  i n h i b i t  growth i n  t h e l e s s  
developed count r ies .  
i n  these c o u n t r i e s .  
Income and employment a re  c l e a r l y  t h e  o v e r r i d i n g  goals  
1 
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VI I I. RECOMMENDATIONS FOR FURTHER STUDY 
LIMITED VALUE OF FURTHER INDEPENDENT PROCEDURAL RESEARCH 
Any attempt to deal meaningfully with state and local regulation of power plant 
siting and operation, or directly with state agencies, necessarily involves 
wading through a morass of detail about procedures, jurisdictions, and case law. 
Because of the limited applicability of the present framework of regulation to 
the SPS, additional research in this area seems unwarranted. However, such de- 
tailed analysis is often a pre-requisite for identifying significant issues or 
vectors in regulation which may, in fact, be meaningful to the evaluation of 
the SPS. 
The rewards of further independent, detailed procedural research will probably 
be fairly minor, although some reinforcment of the research from similar 
studies to synthesize patterns and generic issues from detailed research would 
be valuable. Some of the issues or vectors which have been identified in this 
report are suited to a more limited and focused study of regulatory issues. 
REINFORCEMENT OF ONGOING STUDIES 
The study of critical issues in power plant regulation by the Berkeley Energy 
Facility Siting Study (BEFS Study) have already been noted as a key data source. 
Further, the study, funded by the Department of Energy, is staffed by individu- 
als who are quite knowledgeable and have been very helpful in the conduct of 
this research. Although technically their charter is to consider only coal- 
fired power plants, the substance of their research covers much if not 811 of 
the ground of the "detailed procedural research" required for the analysis of 
SPS regulatory i sues. 
The BEFS Study has not explicitly considered the SPS, and its staff was generallj 
uninformed and skeptical. 
and relevant conclusions about patterns and trends in regulation. At the very 
least, their completed study should be reviewed in detail for its implications 
for the SPS. 
They are, however, well qualified to draw useful 
Consideration also should be given to possibly expanding the scope of their 
effort to deal specifically with the SPS, possibly in cooperation with DOE 
staff or current consultants, who are already familiar with the SPS issue. 
The Southern Interstate Nuclear Board (SINB) has been interested i n  the ques- 
tion of reaional planning and regional regulation for some time. There is 
currently a study effort ori the subject of regional control of power plant 
siting which apparently does address the prospects and problems in coordinating 
state regulation. 
in light of its implications for the SPS. 
Historically, same para1 le1 efforts in  identifying key issues and prospects for 
state regulation of utilities have been undertaken by both the National Associa- 
tion o f  Pub1 ic Administrators and the Western Interstate Energy Board (formerly 
Western Interstate Nuclear Board). 
This study should be investigated and certainly evaluated 
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I n  general,  t h e  op t i ons  a v a i l a b l e  t o  DOE f o r  f u t u r e  s tudy i n  coo rd ina t i on  w i t h  
these s tud ies  i nc lude :  
1. Carefu l  rev iew o f  f i n d i n g s  and i n t e r p r e t a t i o n s  f o r  t he  SPS by o the r  
consu l tan ts  d i r e c t l y  re ta ined  by DOE and f a m i l i a r  w i t h  t h e  SPS. 
2. L im i ted  "add-ons" t o  t h e i r  present  scope o f  work i n  con junc t i on  w i t h  
consu l tan ts  a l ready  f a m i l i a r  w i t h  t h e  SPS 
3. Au tho r i za t i on  o f  a d d i t i o n a l  s tud ies  t o  address t h e  SPS issues.  
NEED FOR ADDITIONAL ISSUES OR "VECTORS" RESEARCH 
The i ssue  o f  C e n t r a l i z a t i o n ,  probably  warrants  f u r t h e r  i n v e s t i g a t i o n ,  This  
need no t  take t h e  form o f  extended d e t a i l e d  research, bu t  r a t h e r  should be 
an overview and a p r o j e c t i o n  o f  i nc reas ing  C e n t r a l i z a t i o n .  It i s  impor tan t  
t h a t  c e n t r a l i z a t i o n  be considered no t  o n l y  i n  terms o f  t h e  t o t a l  genera t ing  
c a p a c i t i e s  o f  i n d i v i d u a l  p lan ts ,  b u t  a l s o  t h e  c a p a c i t y  o f  i n d i v i d u a l  u n i t s  
w i  t h i n  these p l a n t s .  
Such research i n t o  c e n t r a l i z a t i o n  need no t  be r e s t r i c t e d  s imp ly  t o  the  regu la -  
t o r y  framework bu t  migh t  a l s o  consider  r e l i a b i l i t y  and reserve.  
C l e a r l y  r e g i o n a l i z a t i o n  i s  an i ssue  t h a t  needs f u r t h e r  examination. Once again, 
t h e r e  i s  no need f o r  an ex tens ive  cata logue o f  d e t a i l e d  procedures. Instead,  
a systemat ic  examination, i n c l u d i n g  ex tens ive  personal  i n t e r v i e w s  o f  e x i s t i n g  
reg iona l  o rgan iza t ions  and t h e i r  observat ions and t h e  imp1 i c a t i o n s  o f  t h e i r  
opera t ions  f o r  reg iona l  c o n t r o l  and r e g u l a t i o n  , i s  p robab ly  wor thwhi le .  
INTERFACE WITH LAND USE AND S I T I N G  STUDIES 
@ne problem w i t h  any a t tempt  t o  s tudy s t a t e  and l o c a l  r e g u l a t i o n  i s  t h a t  i t  
does no t  e a s i l y  lend  i t s e l f  t o  abs t rac t i on .  
charac ter  and r i g o r  cou ld  o n l y  be obta ined i n  t h e  c o n t e x t  o f  a s p e c i f i c  problem. 
ibis i s  c l e a r  evidence t h a t  i n  a l a r g e  s o c i e t y  
be c l a s s i f i e d  as " locat ion-dependent" .  A p o s s i b l y  s t i l l  premature way of dea l -  
i n g  w i t h  t h i s  process would be t o  coo rd ina te  t h e  r e g u l a t o r y  e f f o r t s  w i t h  t h e  
s i t i n g  and land use e f f o r t s .  It should be poss ib le ,  and i n  f a c t  would p a r a l l e l  
some e f f o r t s  be ing made by A r thu r  D.  L i t t l e  I nc .  f o r  F a r s h a l l  Space Center, t o  
take  one or a small  subset o f  p o t e n t i a l  s i t e s  and a c t u a l l y  do a paper-process- 
i n g  exercises t o  i d e n t i f y  what l i m i t a t i o n s  would be encountered. Th is  would be 
analagous o r  i d e n t i c a l  t o  t h e  recent  s tudy by  t h e  I n s t i t u t e  For Telecommunica- 
t i o n s  on rad io  frequency i n te r fe rence  ( R F I )  e f fec t  or-! two t e n t a t i v e  s i t e s  i n  
the  Mojave Desert. 
Meaningful response as t o  t h e  
- many types of r e g u l a t i o n s  can 
I n  any case, r e g u l a t o r y  cons idera t ions  should c e r t a i n l y  be i n t e g r a t e d  i n  w i t h  
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47. The Energy Center, Issues in Power Plant S i t i n g ,  The 94th Congress 
and The States,  Washington, D.C. ,  January 15, 1977. 
Description: 
This report was prepared for the Federal Energy Administration, Office of 
Siting for submittal t o  the Sit ing and Licensing Working Group of the Energy 
Resources Council (Subcommittee on Electricity).  The report was prepared by 
the Energy Center and represents primarily a review o f  legislative and 
administrative act ivi ty  in power plant s i t ing i n  bo th  the States and the 
Federal Government d u r i n g  the period of the 94th Congress (1975-1976). 
Included i s  a review of previous activity which would affect  the thinking of 
anyone drafting Federal legislation for  the future. After describing factual 
information, t e n  general power plant s i t ing issues were identified and analyzed. 
Recommendations for action are a1 so provided. 
Of use to  the SPS study: Some of the ten generic power plant s i t i ng  issues were 
quite relevant t o  the construction o f  a rectenna fac i l i ty .  The observations 
of the Energy Center bo th  as to issues and recommendations were valuable inputs 
to the discussion of regulatory issues t h a t  may affect  the SPS. 
Avail ab i  1 i ty: FEA Purchase Order #P-05-77-4428-0. 
64. General Electric Company, Center for Energy Systems, Assessment of 
Energy Parks Vs . Dispersed Electric Power Generatinq Faci 1 i t i es  , 
Final Report, May 30, 1975. 
I 
Descri p ti on : 
Under a grant from the Office of Energy Research and Development Policy of 
the National Science Foundation, the General Electric Company carried out 
a generalized assessment of the energy parks, or energy centers, concept 
i n  conparison w i t h  the conventional practice of dispersed, distributed 
s i t i ng  of e l ec t r i c  generating plants. The study was accomplished d u r i n g  
the period July 1 ,  1974 through May 30, 1975. 
The overall objective of the study was to examine and compare the technical , 
economic, environmental and ins t i t u t iona l  issues related t o  the energy 
park  concept and to identify the obstacles, benefits and penalties that  
would resu l t  i f  the concept were adopted. 
Concomni t t an t  objectives were (1) t o  identify major research and development 
needs, both technological and institutional , and ( 2 )  to  identify possible 
approaches to resolution of significant policy issues associated w i t h  the 
energy park concept. The time frame of the study assumes in i t i a l  genera- 
t i n g  u n i t  start-up i n  1985 and completion of construction about 20 years 
l a t e r .  
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The energy parks descr ibed i n  t h i s  study c o n s i s t  o f  e i t h e r  20 nuc lear  
( l i g h t  water)  r e a c t o r  u n i t s ,  each generat ing 1,300 megawatts f o r  a t o t a l  
o f  26,000 M W  o r  24 f o s s i l  fuel  ( c o a l )  u n i t s ,  e i g h t  each a t  885 MW, 1,075 MW 
and 1,320 MW f o r  a t o t a l  o f  26,250 MW. 
O f  use t o  the SPS study: 
o f  developing a la rge ,  c e n t r a l i z e d  power generat ing f a c i l i t y .  
prov ides a framework f o r  l o o k i n g  a t  t h e  changes needed i n  r e g u l a t i o n  a t  
the reg ional  and federa l  l e v e l  i n  o rder  t o  respond t o  a proposal  o f  generat ing 
c a p a c i t y  o f  th is  magnitude. 
The r e p o r t  thoroughly  addresses t h e  problems 
I t  a l s o  
A v a i l a b i l i t  : +i n  two volumes); UCLA L i b r a r y  c a l l  number: TK, 1191, G286a, 1975. U.S. Government P r i n t i n g  O f f i c e  Stock No. 038-000-0023-9 
66. Nat ional  Academy o f  Pub1 i c  Admin is t ra t ion ,  The I n s t i t u t i o n a l  Aspects 
Descr iDt ion:  
o f  the Energy Centers Concept, Washington, D.C., March 1977. 
The s tudy cons is ts  of papers w r i t t e n  by a number o f  consu l tan ts  engaged 
t o  i n v e s t i g a t e  t h e  i n s t i t u t i o n a l  problems associated w i t h  t h e  implementat ion 
of t h e  energy center  concept. A panel o f  these consu l tan ts  (some o f  whom 
had p a r t i c i p a t e d  i n  an e a r l i e r  s tudy o f  energy centers  f o r  General E l e c t r i c ,  
see above) was formed and given t h e  mandate t o  examine t h e  exper ience 
i n  two s ta tes  where t h e  energy c e n t e r  concept had been a c t i v e l y  considered. 
The s t a t e s  o f  Pennsylvania and Washington were s e l e c t e d  by the panel f o r  
t h i s  a n a l y s i s .  The panel m e t  f o r  four ,  two-day meetings over t h e  course o f  
t h e  twelve month p e r i o d  o f  t h e  s tudy.  
The papers inc luded i n  t h i s  r e p o r t  are:  
"Nuclear Energy Centers: E q u i t y  Considerat ions R e l a t i n g  t o  Taxat ion and 
Revenue D i s t r i b u t i o n " ,  Terry  A.  Fer ra r ,  Ph.D., Frank Clemente, Ph.D., and 
Alan B. Brownstein, M.A. 
"Report on the J u r i s d i c t i o n a l  A u t h o r i t i e s  o f  S t a t e  and Local Government 
Related t o  Cent ra l i zed  and Decentra l ized A1 t e r n a t i v e  Energy Systems" 
Prepared by t h e  Environmental P o l i c y  I n s t i t u t e  as p a r t  o f  i t s  Powerplant 
S i t i n g  Pro ject ,  Marc Messing, Matthew O'Meara and Richard M. H a l l .  
"Federal-State C o n f l i c t  and Cooperation i n  t h e  S i t i n g  o f  Nuclear  Energy 
F a c i l i t i e s " ,  O r v a l  Hansen. 
"The Energy Park Experience I n  Pennsylvania", D r .  Frank Clemente and D r .  
Terry  A.  Fer ra r .  
O f  use t o  the SPS study: The j u r i s d i c t i o n a l  c o n f l i c t  issues were c l e a r l y  
a p p l i c a b l e  t o  t h e  SPS rectenna f a c i l i t y  if b u i l t  by an i n t e r s t a t e  group. 
A v a i l a b i l i t  Contact the Nat ional  Academy o f  P u b l i c  A d m i n i s t r a t i a n  




77. Rossi, Lyna Wiggins, and Dan Worrrhoudt, Trends i n  the S i t i n g  of 
ConventiQnal Coal-Fired Power Plants, October 1977 Progress Report 
of t h  e Land Use Component, Insti tute of Urban and Regional Development. 
79. Schroeder, Chris, and John Wiley, Earl Warren Leqal Inst i tute ,  
University of California, State. Facility Sit ing Legislation and I t s  
Impact on the S i t i n g  of Coal-Fired Power Plants, Lawrence Berkeley 
Laboratory and the:Uni versi ty of California , Berkeley, October 1977. 
Descr i p t j on : 
These two reports represent i n i t i a l  draf t  output from the Berkeley Energy 
Facility Sit ing (BEFS) Study. This study i s  being funded by the Division 
of Policy Analysis i n  the Office of Technology Impacts of the Assistant 
Secretary for E n v i r o n m e n t ,  United States Department of Energy. The i nves- 
t igators are: Christopher H. Schroeder, Daniel T. Wormhoudt, Robert A.  
Enholm, Lyna Wiggins and John Wiley. 
for those members of this team who provided i n p u t  t o  this report can be 
found in the preceding section: Personal Communication. 
The "Trends in the S i t i n g  of Conventional Coal-Fired Power Plants" draf t  
report is the land use portion of the BEFS Study. 
of existing and prevailing s i t i ng  patterns for coal-fired power plants 
only. I t  reviews the actual physical f ac i l i t i e s  and locations of over 
400 p l a n t s .  I t  outlines the existing land use planning methodologies 
employed by u t i l i t i e s ,  s ta tes  and other governmental units as aids i n  
decisionmaking. 
operat ions "ere a1 52 s t ~ d i e d  - 
The current insti tutional a f f i l i a t ions  
I t  i s  the documentation 
Trends i n  lead time between planning, construction and 
O f  use to  the SPS study: 
locational aspects of current trends. 
The "State Facility S i t i n g  Legislation and I ts  Impact on the Siting of 
Coal-Fired Power Plants" s tudy  attempts t o  assess the success of recent 
e f for t s  t o  improve the energy fac i l i ty  s i t ing  process. I t  focuses on the 
processes employed by the s ta tes  t o  p lan  and approve the location and con- 
struction o f  coal-fired power plants. 
evident i n  the report because many of the administrative issues raised in  
the context of coal also apply t o  other, large-scale technologies as well. 
Conclusions as t o  centralization and other 
The emphasis on coal, however, i s  not 
Of use t o  the SPS study: This e f fo r t  took data from other sources (notably 
References 47, 64, 66, 81 and 89) and  categorized the s i t ing  legislation, 
analyzed the issues, evaluated the success of  various methods of legislating 
s i t ing ,  indicated apparent shortcomings in the various s ta tes '  systems, and 
presented the results i n  a clear,  organized manner. 
review and evaluation o f  current l i terature  on the subject. 
I t  also provided a 
Availabilit : The DOE contact for these studies is  Susan Wellborn 
d 4 9 .  
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81. Southern I n t e r s t a t e  Nuclear Board, Power P l a n t  S i t i n g  i n  t h e  Un i ted  
States,  June 1976. 
Desc r ip t i on :  
Th is  r e p o r t  i s  the f i f t h  update of a rev iew o f  s i t i n g  l e g i s l a t i o n .  The 
rev iew was begun i n  1972 by  t h e  Southern I n t e r s t a t e  Nuclear Board (SINB). 
I t  summarizes t h e  e x i s t i n g  body o f  s t a t e  power p l a n t  s i t i n g  l e g i s l a t i o n  
f o r  a l l  f i f t y  s t a t e s .  Inc luded i s  a copy o f  the  e x i s t i n g  law, o r  any 
p e r t i n e n t  pending 1 aw, govern ing energy f a c i  1 i t y  s i  ti ng and an ana lys i s  
o f  t h a t  l e g i s l a t i o n .  
a t  t h e  federa l  l e v e l ,  i n c l u d i n g  pending l e g i s l a t i o n  which cou ld  a f f e c t  
the  s t a t e s .  
A s e c t i o n  o f  t h e  r e p o r t  i s  devoted t o  t h e  a c t i v i t i e s  
O f  use t o  the SPS study: Desc r ip t i ons  o f  l e g i s l a t i o n  and the ac tua l  process 
i n  F1 o r i d a  and Connect icut .  
A v a i l a b i l i t  : F o r  sa le  from t h e  Southern I n t e r s t a t e  Nuclear Board 
T m q 7 E & 4 1 .  
34. Uni ve rs i  ty  o f  Cal i fo rn ia ,  Los Angel es , Envi ronmental Science and 
Engineer ing Program, Power P1 a n t  S i  t i ng Assessment Methodoloqy: 
A Case Study U t i l i z i n q  Coal G a s i f i c a t i o n  Combined Cycle Along t h e  
Southern Coast o f  C a l i f o r n i a ,  November 1977. 
Descr i  Dt ion:  
Th is  s tudy was performed under c o n t r a c t  f rom t h e  E l e c t r i c  Power I n s t i t u t e  
(EPRI) by a team o f  graduate s tudents  and f a c u l t y  from the  Environmental 
Science and Engineering Program a t  t h e  U n i v e r s i t y  o f  C a l i f o r n i a ,  Los 
Angeles. The c e n t r a l  focus i s  i n  the  a p p l i c a t i o n  o f  t h e  Power P l a n t  S i t i n g  
Assessment System (PPSAS) t o  the  s i t i n g  o f  a hypo the t i ca l  combined cyc le  
coal g a s i f i c a t i o n  energy f a c i l i t y .  
The i n t e n t  o f  t h e  s tudy was t o  i d e n t i f y  l i m i t i n g  f a c t o r s  be fo re  p repara t i on  
o f  t h e  environmental impact r e p o r t .  The second o b j e c t i v e  was t o  demonstrate 
an a p p l i c a t i o n  o f  t h e  PPSAS using, as a t e s t  case, a l o c a t i o n  a t  Ormond 
Beach, C a l i f o r n i a .  P r a c t i c a l  experience i n  power p l a n t  s i t i n g  was i n c o r -  
pora ted  i n  the r e p o r t  from two sources: one o f  t he  team o f  researchers 
worked f o r  the Department o f  Water and Power i n  i t s  a p p l i c a t i o n  f o r  approval 
o f  the San Joaquin Nuclear Power P lan t ;  secondly, much o f  t h e  environmental 
data used i n  the a p p l i c a t i o n  o f  PPSAS was ob ta ined f rom the  F i n a l  Envi ron-  
mental Impact Statement on t h e  L i q u e f i e d  Natura l  Gas F a c i l i t i e s '  a p p l i c a t i o n  
a t  Ormond Beach, near Oxnard, Cal i f o r n i  a. 
O f  use i n  the  SPS s tudy:  
o b t a i n i n g  permi ts ,  reviews, e t c .  w i t h i n  the  s t a t e  o f  C a l i f o r n i a .  The 
in fo rmat ion  provided inc luded names o f  agencies, l e g a l  mandates, a u t h o r i t y  
A step-by-step enumeration o f  t h e  process Of  
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vested i n  various agencies, time limitations and to the degree possible, 
threshhol d s  of acceptabi 1 i ty . 
very useful. 
The b i  bl iographi c i nformation was a1 so 
Availability: 
Engineering Program, UCLA, (21 3) 825-31 78. 
For sa le  a t  the Office of the Environmental Science and 
89. The Western Inters ta te  Nuclear Board, Regional Factors i n  Planning 
and S i t i n g  Electrical  Energy Faci l i t ies  i n  the Western United 
States,  Lakewood, Colorado, April 5 ,  1977. 
Description: 
This report was performed by the Western Inters ta te  Nuclear Board (WINB, 
now called Western Inters ta te  Energy Board, o r  WIEB). f o r  the Office of 
Standards Development of the Nucl ear Regul atory Commission ( N R C )  . 
study was directed a t  ident i fy ing  some o f  the exis t ing and emerging 
issues, problems and conflicts ar is ing i n  the planning and s i t i ng  of 
e lec t r ica l  energy f a c i l i t i e s  i n  the WIEB region (Arizona, California, 
Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington 
and Wyoming.) 
The 
The second objective was to prepare recommendations and a1 ternative courses 
of action by s t a t e ,  federal and regional agencies for streamlining the 
regulatory and decision-making processes involved i n  the s i t i n g  of nuclear 
ai;d other 212ctri c e ~ e ~ s v  fac i  1 i t i e s .  
O f  use to the SPS study: 
i n  Colorado (which does not have s i t ing  leg is la t ion) ;  valuable i n s i g h t s  as  
to  regional issues. 
Excellent description of the s i t i n g  process 
Availability: For sa le  by the Western In te rs ta te  Energy Board (303) 837-585 
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DESCRIPTION OF SELECTED REGULATORY FUNCTIONS BY STATE 
Nine types o f  s t a t e  and l o c a l  r e g u l a t i o n  are i d e n t i f i e d  as i n v o l v i n g  a 
un iversa l  processing requirement f o r  the  SPS. O f  these nine, seven lend  
themselves t o  meaningful d e s c r i p t i o n  a t  the s t a t e  l e v e l .  
The major elements o f  each o f  these types o f  r e g u l a t i o n  a r e  summarized i n  
a standard format which covers t h e  f o u r  s ta tes  se lec ted  f o r  d e t a i l e d  
ana lys is :  C a l i f o r n i a ,  Colorado, Connect icut  and F l o r i d a .  The seven 
summaries inc luded i n  t h i s  Appendix are: 
1 . Generating Faci 1 i t i e s  (Construct ion Approval ) Page 8-2 
2. Energy P o l i c i e s  (Need fo r  F a c i l i t i e s )  Page 8-3 
3 .  E l e c t r i c  U t i l i t y  Regulat ion (Rate Case Approval) Page B-4 
4. Land Use and Zoning ( A l l  Levels)  Page 8-5 
5. 
Page B-6 
6.  A i r  Q u a l i t y  Page 8-7 
7. Water Qual i ty  Page B-8 
Pro tec t i on  o f  Natura l  Aereal Resources (Coastal 
Conmi s s i on)  
z ' I  
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